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FOREWORD

To implement an educational approach successfu4, one must' match thePhiloso-
phy of evaluation with that of instruction. This is_particularly true when individual-
ization is the key element in the educational approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teactier. In fact, without
specific resource materials to help him, he is apt to find the task overwhelming. For
this reason, ISCS has develoced a set of individualized evaluation materials as part of-
its Individualized Teacher Preparation (ITP) program. These materials are designed
to assist teachers in their transition to individualized instruction and to help them
tailor their assessment of students' progresS to the needs of all their students.

The two modules concerned with evaluation, Thilividualizing Objective resting and
Evaluating and Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school gnvironment. Hopefullyv
they will do more than give each teacher an overview of individualized evaluation.
These ITP modules suggest key .strategies for achieving both subjective andobjective
evaluation of each student's progress. And to make it eaSier for teachers to put such
strategies into practice,. ISCS has produced the associated booklets entitled Perform-
ance Objectives, Perfaraancevissessment Resources, and Performan)ce Checks. Using
these materials, f he teacher can objectively assess the student's mastery of the proc-
esses, skills, and subject matter of the ISCS program. And-the teacher can obtain,
at the moment when they are needed, specific suggestions for remedying the stu-
dent's identified deficiencies.

If you ate an ISCS teacher, selective use of these materials will guide you in devel-
oping an individualized evaluation program best suited,to your own settings and thus
further enhance the individualized character of your ISCS prOgram:

The Co-Directors
Intermediate Science Curriculum Study
Rm 415, W.H. JOhnston Building
415 North Monroe Street
Tallahassee, Florida 32301



THE ISCS INDIVIDUALIZED TESTIN9 SYSTEM

The. ISeS individualized testing system.' for each level of*ISCS is composed of four
,major subdivisions:

1. The 1TP modules Evaluating and Reporting Progresst and Individualizing
-Objective Testing,
2. Performance Objectiv6,
3. PerfOrmance Checks in three alternate forms, and
4, Performance Assessment Resources.

Evaluating and Reporting Progress presents a comprehensive overview, with many
refinements, for individualizing the grading and reporting of students' progress, based
on:both subjective and objective criteria. The module Individualizing Objective
esting describes mare specifically those ISCS evaluation materials which have .ob-
jective criteria the performance objectives, checks, and resources and it presents
practical suggestions for .their use. These two modules should be considered pre,
requisite to successful use of the other ISCS evaluation materials.

Each of the Performance Objectives.booklets contains a composite list of selected
measurablrobjectives considered important to a given level of the ISCS program.
However, many of the long-range goals and aims that 4re-at the heart of, the ISCS
program do not lend themselves to being expressed as measurable performance ob-
jectives. Thus, these booklets should not be construed as being all-inclusive anthol-
ogies of ail th4 possible learning outcomes of ISCS. .

Each of three Performance Checks booklets contains an equival nt but alternative
set of performance checks which were developed to assess the students' achievement
of the objectives stated in the Performance Objectives booklets.'

The Performauce As.sTssmeUt Resources booklet iS a teacher's handbook to be used
.in identifying the appropriate perfornlance checks .witli.'Which to evaluate each stu-
dent. "The booklet also indicates how to set u.p testing situations, correct responses,
and give remedial help.

4t

.



NOTES TO THE TEACHER

An overview of evaluation, including both objective and subjective criteria, is given
.in the module Evaluating an,d Reporting Progress. Many aspects-of this booklet are
described in more detail in Chapter 3 of the module IndiVidualizing Objective Testing.
These notes are meant to aikment, not replace*, Chapter 3 of that Module. As you
use this booklet,.you Will begin to ses ways to mbdify its suggestions to meet your
needs better.. You are encouraged to enter your modifications at the points where
they apply. Only by altering these.materials will you evolve an evaluation system
best suited to your own classroom environmeni. It itS importari to rememberfthat
only principles involved in objective criterion-referenced evaluation are applied .in
this booklet. -Therefore, you will obviously want to incorporate subjective criteria
also.

Units and Chapters "'

There are at least two Perf6r4nance A.sessment Resources bovklets for each- level
of ISCS. These booklets are dividedinto units; thus breakingyp a single level of the
1SCS program into easily handled seclions of correlative chapters. The relationship
between the units and the chapters of Ppobing t&Natural Work4 are shown,in Table i .

LEVEL I

UNIT CHAPTERS EXCURS1ONS

1 and 2 1 thru 3 .-.

1... 3 and 4 4.thru 8
,

3 -5 thru 7. 91hru 14 '
4 8 and 9 15 thru 19.

N
. ,

5. 10 and W 20 thru 22

6 12 and 13 23 thru 27

7' 14 and 15 29 thru 33.

8-* 16 and 17 34 thru 39

9 18 and 19 40 thru 44

10, 20 and 21 45. thru 48

Table 1

'As you can see from Table 1, most units inClude 'the objectives and performance
checks for two chapters and their related excursions. The individual objectives*and
performance checks for each unit are to be selected and used when the student has
completed the entire unit. This delay should ensure that there is no memature
assessment of the student's schievement of concepts and skills which may be intro-
duced early in a unit, but which require development throughout the unit. Thus,
subdividing unItS for assessment Purposes should be done with greatc4ee. Keep this
in mind if you decide- to spOt check students as they proceed through units, rattier
than conducting a formal evaluation .at the end of tile unit..

,
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Summary Table

Each unit tlegins with a double-spread "Performance Check Summary Table." The
left-handTage of the "Summary Table".serves as a table of contents for the unit: It
provides a great deal of information about the objectives perlinent to the unit. Usual-
ly about twçnty-five objectives foreach unit are introduced for the first time in each
"Summary Table." A maximum of ten relevant objectives from previous units are
reintroduced.

On the leftrhand side of the-"Summary Table" is a list of code numbers, each .of
whieh is unique to one objective within the level. Two examples of code numbers
and their meanings are illustrated in Figure 1 below.

t3

03 - Core - 17 . and 05 - Exc 19 2

Figure 1

The core_ objectives first appear in an order that correspondS roughly to the text
.deVeloprnent. Exceptions to this ordering were made to place objectives based on
related processes or content together. Objectives based on remedial eXcursions Lire
numbered as core objectives because they involve skills essential to success in core
activities.- Next are listed the general o enrichment excursion objectives, and these
are followed by objectives from prior Units which are again'considered important to
the sttvieMS' progress. These. repeated objeCtives are.easily:spotted,-..as 4, capital. R.
(for Oilirned').appears aftef their identifying code number', givinga listing 'such as 0.
03-Core-17R. The specific resource aids to be used with repeated objectives am
given in -the units designated by the c-ode number (unit 3 in the just-cited example),
and the information i not repeated each time within the textual imiterial that follows
the "Summary Table."

0

a

Each objective code .number is followed by a short descriptive statement ofothat
objective. These short statements were written, using the students' vocabulary. They
shoula be helpful in communicating the objectives to the students should yom desire
to do so. Ways to involve your students in selecting-the objectives are discussed in.
the module Individualizing Objective Teseg.

The right side of the "Summary. Table" is made Up of eleven columns.. Letters are
:use& in the,' first five to designate the characteristics of the performance check. The
letters and their meanings arejas follows: ,

4 .
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lat

Al - Completing the check requires regular ISCS materials.
0 - An observer should view the dent's performance as he does the check.
P C6mpleting the check requires he use of specially prepared materials.
Q - The answer to the check is of the quick-scoring variety.
T The check 'will require more than three minutes of\ the student's time.

Check marks in the next fow columns help the teacher assign appropriate perform-
ance checks to individual skidents. he first of these columns is entitled "Basal."
Achieving the objectives checked in this columnIs considered essential to most stu-
dents' success with the total unit. These performance checks may be assigned to any
student; however, better students will find that many of .these ofrer little or no.

. challenge.

Check marks in the columns headed "Math," "Reading," and "Concept" indicate
peaormance checks which require a higher level of computational skills, a 'higher
reading level, or a greater ability to think.abstractly than the perforibance checks for
most other objectives. Porformance checks which have no marks in any these
four columns are considered to be more than basal, but the skills which they require
are within the.capability. of most students.

A tenth column lists the action verb that idenetties the theoretical mental process
required of the student to comnplete the performance check for the objective. A
precise definition of each of' the verbs used to designate mental processes is given in
the module Individualizing Objective Testing.

Finally; in the eleventh column, space is provided for notes.,, Although you will
find an occasional comment printed here, this space is mainly for your notes. It's a
good place to put any special instructions or preparations you have found helpful.

As mentiDned earlier, some objectiv-e, are repeated objectives ones that have
# appeared in previous uuits. When such an objective is listed again inthe "Summary

Table," its classification as basal or as presenting math, reading, or conceptual dif-
ficulties is likely to be 'different. This% change m6st often derives from a change in
purpose. The first time a cOncept or skill is introduced, the intent may be only to
introduce students to it. When reintroduced in a later unit, the skill or Concept is
frequently developed and used ektensively. Thus, in the "Summary Table" for the
earlier unit, 'objectives related to a concept are likely to be classified as conceptually
difficult for diany students, whereas in the later units, .the same objective might be
reclassified as basal.

Organization of Resources

Immediately following each "Summary Table" comes the bulk of the resource
material for each objeCtive introduced in that unit. Once more, each objective is
identified by its code number, brit' this.firue it appears in bold, black print in'the
outer margin directly beside the applicable iesource. ,,A pair- of horizontal lines
separates the resources fOr each objective from those fqrthe previous and following
objectives. When no horizontal line appears at the bottom of a page, the objective is
continued on. the next page.
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'The:list immediately following delineates the functions of the various component
resources provided for the objeetives. Two of the components, (Regular Supplies,
Special Preparations) only appear when they are needed for a particular item. Many
of the performance checks, for example, do not require any supplies, so .supVly
headings are omitted. Observe the functional descriptions carefully they are'llie
keys to -the types of resouice materials provided in the Peribrmance. Als*sisnent.
Resources booklet.

COMPONENTS FUNCTION

Descriptive Statement

Objective

Regular Supplies

Spec-iallreparat ions

.4.-4,6

This.statement duplicates the one that appears in the'
"Summary Table." If you misread a code number and
find yourself looking at Material for the wrong objective,
this shoulcl Stop you and send you back to the Table to
check. More important, it should briefly indicate to you
the basic purpose of the objective.

:,
.

The underlined verb in this statement of the objec*.ie
indicates the theoretical merikal process that?he student
will perform. The phrase fdpwingsiot .irldi.pates the content
or process skill which 414eAtudent.tmOt it rforn. A COM- :.
plete description of the verbs aijirl, .tlieir meanings can be
found in the ITP module In404d4alizing Objective Te:Whig .

,

This section lists any ISC510iiptc,
need regular equipmentthat.k.....
on which the student is being
units.

f
flIp 4

the stOent will
sed in the'tinit 0. -

4,or in' previous

VP

Ddn't overlook this section. It'listvOldescribesvaterials,';--
the teacher must collect or prepareloitme wak4,tic1udi07,1
are special solutions, special packaging, and lSbers requig&
for materials for evaluation purposkei. The section alsci
specifies particular-grids thatthe students Will neOfor
graphing.

StUdent Action This is a general description of what the student should-do
in responding to any of the three performance checks.:based
on the objective. If his expected respOnse is to state a gen-
eral principle, it is liSted in this'Section. If the three per:,
formance checks require spe6fic answers, they are,pro-
vided below the general statement in the student action.

Performance Check A , Performance Check A is fully stated to allow for a quick
.review of the statement'of the tasks as they are presented
to the.'student. Performance Checks B and 0' generally
present slightly different situations or wording but ask
students to perform equivalent tasks.

,;,,
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Remediation \.' This r4i section outlines suggested action that Can be
,

. ., 'il taken if the st ent failsto achieve the,objective: .19,some
s.L .

.
..

of the remedia, jn , the Iiited steps are sequential; in '
%a° A

. g ot eh the st srepresent options from which it is sug-

ci,

ed tha IrPu select one or two.rSome remediations
-suggeSt referring the *Went to review sections of the core;
'ping an "excursion, or' reviewing a self-evaluation question

resPonSe.
g

LoqtMg a particular objettiye who$te nu ber you know is easy liiit thumb
thro4h the.Pageg Watehing for thi untt number whieh appears in large black print
atytite'thb-w;9;Vd cd.re or excurskpfri in the magins. But suppose You wish to locate

. .

.an objeCtive 'pertinent to a given section or...chapter:of-the teM and you don't know
the.number: Here is a proceddreto -

I . Deterthine the lunit in which.the-chapter occurs, using. Table 1.
2. Thumb .through 'this booklet until: you find that- unit number as the

-.beginning digits 'of any code number appearing in large black print in the
outer margin. . . ,

3. Look for the "Summary Table" .at the beginning of that Unit. '
4. Use the "Summary Table" -to determine the number of the objective
you seek.

1 ;
Be Selective

4. 4

.The:Yesouree books for each level contain many -more Objectives andyesourees

, than any one teacher can use. .If you add objectives and resources, and you probabl5;
will, -your list will. expand.further. The most sUcceSsful user of this.. catalog will be
the teacher who picks and chooses selectively to meet the specific needs of his:stu-
dents. Therefore, once yoti are familiar with this'book,.it is imperative that You
establish.IWSysterWof selectipg arid assigning checks to the student. Suggestions on

:how..tp:establish'such a system are, given in Chapter 3-of the module Individualizing_,
Objectiye-Testing. - ,' .

h
.

. . , . ... .

-Whatever seleerion and assignment .system. you develop, it must.g* due regard to
individiaal- stiident's difference. For exaMple, if you administer 'tOO many recall
perfolInance.s.cheeks tO a high-ability:student,.he will not otily be bored but you will.
also fail to asess his progress adequately: Too many difficult items administered tO
a low-ability student leads to frustration and reinforcement,of the "I. knew I cduldn't

ldo it"- attitude. on 'The:. other .hand, .even the best studeOts need. their egos inflated
-ly somo questions 'that they can answer easily. And, the l'6'ss able student needs tO .

beapPropriatelychallenged. Be careful, too, of placing too much:emphasis on ob-
,5-.; jectives, This may lead students to place tindue.emphasis on tests, thus' slowing

-:

''-(.- 'theiy progress to the-AtOnt that they lose interest in the story tine.
ft. ,

' t % / ' ,40. ( . - -41r., 1 .9 .

.,.
",,,, ; ,,.. ,

A

*A.

),Ic
.
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Assigning Performance Checks

How many perforMance checks.should be assigned to a studeni? This.question has
no fixed ansWer. The priniary concern is that performanc5 checks proVide the needed
feedback to both you and the student. If, in your judgment, evaluating a student ot
a particular unit is unnecessary, then don't do it If you feel a student needs to be
evaluated, then assign an apprOpriate 'sekction of performance' checks. Individualizing
Objective Testing makes suggestions about how to do this. In no case ,should any
student be assigned all the performance checks or even a random sampling of them.
Such vpractice would subject the student to tasks which would be either unduly
difficult and titne-consuming or perhaPs tOo simple. for him and therefore meaning-

,
less, time-wasting activities.

et

YOU may wish to specify the equivalent form. (A, B, or C). of performance checks
that the student should do .1A/hen assigning, the specific performance Check numbers.
There:Is, of course, no difference in their difficulty level, !wally case, have _the. stu-
dent record 'both the ntimber and the letter of the specific performance check he'.
does, These numbers and letters shOuld appear on his anSwer-sheet, as' they will be
needed to check 'his response. Since the numbers are unique within each ISCS level,
there is no need to use a student's tirne copying the performance checks. Listing
the .nurnber with the response is sufficient. It's a good idea to remind students
fre uently that their answers must go on separate. paper not in the Performance
Clu s books.

As y 'sign checks,_keep the supply situation in .mind. You won't want too. much
of some equipment tied up in Special PreparatiOns at any one time. To avoid this,
keep abreast of the range ot' your students' progress and prepare only those materials
you anticipate needingt referring to the -P's appearing in the third column on the
right-hand page of the "Summary Tame." Batteries, of course, will need replacement
;.or recharging occasionally, and specially boxed supplies should be checked periodi-
calli for misSing or nonfunctioning parts.

At the back *of. Part 2 of tlie Perftumance Assessment Resources, you will find grids
identical to those the students must usein certain performence checks. The grids at
the bifck arc'snitable for reproduction. You may niake copies directly, using One' of
the well-known commercial copiers. For large quantities at low cost, make a Master
by .the therino process and uke it to ntake duplicates. If you make copies in either of
these ways, your students will not be waSting tinie drawing grids, and you will feel
free to assign objectives that need grids.

?,

s"
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Chapters 1 and 2

Excursions 1 thru 3

.1'

Performance Check

Summary Table

ObjeCtive Number
.

.

- . .
Objective Deicriptiort .

, . i . .

.

/4
. . .

. . .

01-Core-1 Makes simpjecircuit connections -
,

01-Core-2 Indicates simple circyitsOnTctions
-..... ,. . .

.
..

. -
.

.

..
. . .

()I-Core-3'
. . 1

-," ,

Recognizes Vtiriables as changing.or affectingactivities ..

- 1
.

, .

-
. I,

1
..1,

01-Core-4
.

,
Locates by substitution a nonfunCtioning eleTent in a clrcat ..'"

: .

O.

..0

)

° 01-Core-5
v

Selects batterieilhipable of influence
, oe

,.. ^ ,
.

.-

. 01-Core-6 Explains apOliCations of influence outputin terms oficfluence
e,

ingdat,
01-COre-7 .

.

. ...
Matches terms system, subsPitem, and conipcinent to definitions ..

.

-......

.

01-COre-8

o .. ..
Selects sfmple_electrical systems from among.nonsystems

.

.

.

01-Core-9
\

,.
Measures length in centimeters

,

01-Core- I 0
.

,
.

MeasUres time in seconds with a metronome timer
... .:

.

.

.01-Core-11 Selectiadvantages of usi.ng data tables
1 .

.
.

1-Core-12 Locates specified -datain a tabl4 .

01-Core-13 -

.

Selects a characteristic included in an operational definition. .

.

.

01-Core-14 Divides decimal numbers .

.

, 01-Core-15
.-

Multiplies decimal numbers . .
,
.

01-Core-16 Adds decimal numbers .

..'

.4,

01...Core-I 7 . ,

Y
Subtracts decimal numbers :

..

.-

.

01-Core-18 Cleans up work area at close of class.,
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1
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t
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gli

cl

I.

i

"lap<

. 0

. .. .
.. 1

.
.

.
.

I0

.-

,

,,.
)

m 0' Q T vc manipulates - ,

.4 Q V
.

-, , applies
,

4 ' !

.

. 1 ,
Q . V

AP

V
.

classifies
. .

,

P Q T V
.

classifies
ge

P..... Q. T V applies
..

.

applies
.

,

,

.
Q .- V classifies, .

,

.
V applies , ,

..

M VI manipulates ,

M 0
ko,' 'V *V. 4pri

0 -,
,

V .
applies

.
,.

., V
, . .

r&calls

-...!-.

,

applies
.

.

0 .
. .

V 'recalls

.

,

applies
.

MO use with Excursion 2.

Q
.

**,
. V

,
... applies

.
Also use with Excursion 2.

. i .,
applies

.-_,

Also use with Excursion 2.
.

.

M 0

Q
. V

Ci

,

,

V

V
.

..

.

applies

-
chooses

.

Also use wjth Excursion 2.

V /
# .



01
Objective Number

.-
'Objective Description

.

x . . ,..

01-Core-19
t
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1

Makes simple circuit,connections.
.

The student manipulates tilt given materials to make a simple circuit.

Regular Supplies: L rechargeable battery
2 test leads
1 bulb
1 socket

Student.Action: Connecting materials sO that bulb lights. (See Teacher's/. Note.)

. ,
Teacher's Note: The point of the objective is to see if the student can make the
proper circuit connections. If a battery, bulb, or test lead is faulty:causing the bulb
not to light, the Student .should still be given'credit for successfully carrying out the.
objective if he has interconnected the componects correctly. .

Performance Check A: Get two test.leads, a bulb and socket, and an ISCS battery
kt,\\from your 'teacher. Charge the battery for one minute. Get your leache i o watch

you. Now connect the bulb to the battery so that the bulb lights.
s

Remediation: (1) Direct the student to restudy Activities 1411 'and 1-12 on pages 4
and 5 of Probing the Natural World/ 1 if he failed to itharge his battery adequately.
(2) If he had trouble making the proper circuit connections, snggest lie look at the
first two pagesof Excursion 26 (pp. 427-428). (3) Counsel the student as needed.

.2.

Indicates simicile circuit connections.

The student applies -the concept Of a simple ircuit as a complete electrical path..

Student Action: Selecting the numbers which indicate the connections necessary to
complete the circuit on a diagram similar to the one shown below.

h fi

(Nnmbers shown here are those
appearing in art for Check A only.)

1

"A: 1 to 9 and 8 to 13 or 1 to 13 sand 8 to 9
B: 6 to 5 and 13 to 4 or 6 to 4 and 13 to 5
C: 8 to 10 and 7 to 11 or 7 :to 10 and 8 to 11

/ 7

13

12
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Perforrriance Check A: Study the diagram below to see how you should connect
test leads to make the bulb light, Then? write the two numbers for each test lead
that show where the ends of each lead should be connected.

11

12

Remediation: (1) Dire3.:t the student to look at the diagram in A*ctivi* 1- h2,page 5,
of Probing the Natural World11-. (2) Have- him compare the connections he drew

.from the battery to the bulb with thOse shown in ktivity 1-12. (3) Ask him to
. 4:hange his response to agree with the activity diagram. (4) Ask .him to explain why

the change was necessary. If you are not satisfied with his response, suggest he look
'ove'r pages 427 and 428 of Pxcursion

Recognizes variables as changing or affecting activities.

The student classifiuts something that changes in an activity or .experiment and at'-
. .

fects its results as a variable.

Student Action: Selecting "a variable." .
A: d
B: b
C: c

Performance Check A': Something that aanges in an activity or experimet af-

feCts the results of it is called
a. an example,
b. a solution.
c. a problem.
d. a variable.

Remediation: ( ) Direct the student to restudy the final paragraph on page 17.
(2) Determine whether his response to question .2-23 includes two variables (thick-
ness of shaft and length of time of' battery charge). (3) Discuss with the studebt his
response.to question 2-23, and ask. for a Verbal definition of variable. (4) Reassess

the objective using an alternate performance check.

Locates by substitUtion a'nonfunctioning element in a circuit.

The student classifies the nonfunetioning component a given electrical circuit by
substituting functioning components until the nonfunctioning component is iden-
tified and the system functions.

, I,

.
1 8
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Special Preparations: One numbered shoe box for each .perforrnance -check,
equipped as indicated beloW.

A: Box 01-Core4A contains 1 burned out bulb connected in a prewired cir-
cuit with 2 tyst leads, a socket, and charged battery, as well as a spire bulb,
an extra charged battery, and an extra 'test lead. 0

B: Box 01-Core-4B contains 1 uncharged battery connected in a prewired
circuit with 2 test leads andbulb and socket, as well as a spare bulb, an ex-,
tra charged battery, and an extra test lead.
C: Box 01-Core-4C contains 1 fauity test lead connected in a. pre ,ired cii

4

cult with a charge battery, bulb and socket, and est lead, as well...as a spare
,bulb, an extra.charged battery, and an extra test I ad:

Student Action: SeleAkifi the. nonfunctioning compo
A: Bulb
B: Battery
C: Test lead

4

Performance Check A: ln box 01-Core-4A you will find a circuit all set up. Use the
good spare parts in the box to find out why the bulb does'n't light. Which part is.
bad? .

Remediation: (1) Direct the student to study the material between Activities 1-12
and 1-13 on page 5 and pages 427 and 428 of ExcursioA26.infribingtamNatural
Worldll. (2) Ask the student how he found out if the bulb and test lead were good.
(1-le may have skipped this on his first pass through the chapter.) (3) sk the stu-
dent how to check a battery for charge. (4) Uke an alternate performan 'e check for. .

reassessment.

1
Selects batteries callable of influence.

The student applie the concept that a battery whicth has influence can operate ap-
propriate electrical devices. 0

0 re Regular Supplies: 3 test kads I motor .

5. I bulb and socket 1 battery holder

:

Special Preparations: One shoe box numbered 01-Core-5 containing the following:
3 dead flashlight batteries labeled A, C, and E and 3 charged flashlight batteries la-
beled B, I), and F.,

. ... .

Student Action( lteporting which batteries have influence.
A: Battery I)

Battery B
C; Battery F

Performance Chick A:. Get batteries A, C, and I) from box 01-Core-S. Usii, any
other,patertalsilhou think .you need.- Which of the batteries has influence?

: 1 9



A

Remedration: (1) Ask the student what influence means. If his response is satisfac-
tory,.his difficulty must be in determining whether the batteries are charged. If the

:response is unsatisfactory, he should review tlie first two paragraphsand question
1-1 on page 1 of his text. Also,..he 4hould review questions 1-10, 1'-11,. 1-12, and
1-13 anti his responses. (2) Ask the student to restudy page 5.of his text and his
responses to questions 1-2 and 1-3. Then determine if he dicl, nit factAtest the bulb
and test leads. Ask hiin how to test a battery for charge: Reassess ihe objective
with an afternate performance check.

Explains applications 4 influence output in terNls of influence input.

The -student applie to cximinon situations' the concept that influence must be ap-
lied an object to get influence back from it.

StWent Actiqnj Rewpoinz tO tWeffect that influenee must be applied to get in-
fluence back. ,

Performance,Check A: A. hammer is used to transfer influence to\nail. Why must
you swing a hammer before it can drive a nail into wood?

Remediation: (1) Determine whether the student knows what is meant by influ-
. ence. If he doesn't; see Remedialion (1) under 01-,Core-4. (2) ne-does, ask wheth-

er a hammer lyiag on the table can influence a nail into a bOard. Or ask what is
meant by "driving a nail'?" Is driving a .nail influencing the nail? While does he do
to the hammer that 'causes it to influence the nail? (3) Reassess, using an alternate
performance check.,

Matchesjerms system, subsystem. and component to definitions.

The student classifies a systeM as a group of objects that interact with each other, a
subsystem as a group of objects that directly interact with each other within a sys-
tem, aia.a_Lomponent as an object that is part of a system.

Student Action: Matching the terins-svstwn, subsystem, and component with their
definitions.

A: 1. d, 2. a, 3. 6
. B: I . c, 2. d, 3. a

C: I . c, 2. b, 3. a

Performance Check A: Match the following terms by first listing the numbers , 2,
. .

and 34 on, your paper and then writing after each number the letter (a, b, c, or d) of
the correct matching definition.

Terms Definitions
_

Component a. A group of objects that directly interact with each
2. Subsystem other within a.system
3. System b. A group of objects that interact with- each other

e. An object that does nut interact with other objects
i. An' object that is.part of a system

2. 0

1

ore
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Remediation: (1) Check thee student's responses to queStions k7, 1-8., -arid 1-9.
(2) If any of these' has been oMitted or is incorrect'ask the student to study pages.
8 and 9 in Probink the Natured W&Idll and to check his response taSelf-Evaluation.
queStIons 1-3 and 1-7. (3) The systems concept appeats again in Chapter 6. The
student may then be assessed with other performance checks .for..this objectiVe.

Selects simple electrical systems from among nonOtems. .

The stuthMt applies the definition that a system i a gtoup of Qbjects which interact'.
with each othor. . ' %

re Stud'ent Ac.tion; Selecting the diagrams. in Which the cor4onents are shown assem- .,..

bled.. to interact as a systed and stating thenotion of.t4e definition as the reason'
that the components interact with each other.. ,

A, B, and C: a and b

Teacher's Note: The titcl.ent shoyld be led 'to" see that a completed cirl cuit is re-
quired for interaction dinokKthe elements to occur.{v:

Performance Check A:

Diagram a Diagram b , Diagram c

On your pap'pr, write the letter of each diagtain Which identities a system. Also ex-
plain whythe'diangram or diagrams you chose represent systems.

Remediation: ( ) Check the student's responses to questions 1-7, 1-8, and 1-9.
(2) If these questions were, omitted or are,jneorrect, ask the stiident to study pages
8 and 9 in the text and to check his response to SelfiEvaluation questions 1-3 and
1-7. (3) The systems concept appears again in Chaptec 6, and the stutlent may then
be assessed with other performance checks for this objective.

Measures length in centimeters.

The 'student manipulates a metric ruler to find the distance in metric, units between
specified pairs of-points.

Regular Supplies: I metric ruler



Student Actioit: Measuring and reporting the distance between three designated
RairA of points tO the nearest 0.2 ok y in at least two of the three.cases.

A: to B, 3.9 cm; C to F, 11. cn D to E, 4154cm is
B: A to F, 16.7 cm; C to'D, 4.1 cm; B to C, 4.2 cm

. C: Cto A, 5.5 cm; B to D, 7.2 cm; to E, 4.5 cm

Performance Check A:

A.

On the diagram, above, measure the distance between the following points .to the
nearest 0,1 cm.

0

1. What is the distance from point A to point B?
2. What is the ,distance from point C to point F?
3. What is the distance from point D to point E?

RemediatiOn: (1) Review Excursion 1, pages 281 and 282 in the text. (2) Practice
measuring various book illustrations. and recording the results. -(The width of the .

red margin on page 191 is 15.3 cm and the height is 9.0 'ern.) (3) Reassess thxstu-
dent, using an alternate form of the performance cheek.

F

Measures time in seconds with a metronome timer.

The sttident applies the procedure for timing an event with a metronome timer by
tellihg the teacher' to start a specified activity' on a click and then counting only

subsequent clicks until the teacher stops the activity.

Regular Supplies: 1 metronome (ISCS) timer

Student Action: Reporting'. the elapsed time in seconds to the nearest 'whole see-
ond.

'Teacher's Note: The teaeher must be prOared to start an activity, such as tapping
, on 4 table, pouring water, or moving a pencil backand forth, on.command from the

student -and th stOp the aetivity within 4 .to 7 seconds on a metronomv click. A
trustworthy student ma y. perform the-tasks for other students, to time. ,Remember
the person performing the task should be instrqcted:to stop on a click,

4.)4

1
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Perforinance Check-A: Ask your teacher dr his assistant to begin tapping on the
desk for you. Tell him when to begin. Use your ISCS timer to find out how long
he taps the desk. .

Remediation: (1) The student's difficulty will most probably be that he didn't
subtract one click of t e timer from the total umber of clicks during the event.
Since the event being flied' begins with a click thd first click either should not be
included in the counting ,Process or should be ubtracted from the total count. A
suggestion to him that the timer clicks between seconds and asking how many
clicks he would have to hear tomeasure the first second, and theic how many to
measure two seconds, may .be helpful. (2) Repeat the activity he failed, and discuss
the result you get compared to his, result. Try to arrive at the reason for the failure
n this manner. (The basic timer information is in the text on page 15.)

01
Ca
11

el.

. Selects adantages of using data tables.

The student recalls that data tables are used because they make finding relation-
ships between variables easier, they tend to reduce errors by organizing data, they
provide an organized way to store data, and they help to insure that the data needed
are collected. 1

Student Action: Selecting either the entry "all of these" Or at least three of the four
other entries.

Performanbe Check A: On your paper write the letters of all good reaons for using
data tabfes. .

a. Data tables store data in an organized way.
b. Data tables tend to reduce errors-by organizing data.
c. Data tables make.it easier to find relationships..
d. Data tables help Make sure you collect the data you need. -..4.

e.; All of these,

Remediation: Non6 t this time, other than to show the student the accepted
response. Further assessment of this objective will come later: .

or
1 2

Locates specified data..in a table,

`gm student applies' the procechire for .locating specified bits Of data in a data Ntable.
v. , 2

StudenfACtion: .Seleeting three specified bits-of data. -.
A: 1. 85 cni; 2. 6300 chi; 50
B: 80 cm; 1. 5100 cm; 3. 70
C: 1, 90 cn1;'.2. 4000 cm;.3: 60



Performance Check A:

Name of
Group
Member

No. of
Sinkers
Dragged

No. of. 6
Times
Dragged

Distance from
Hook to Pulley
(cm)

Total - ,

Distance .

Dragged (cm)

. -
Tott Time
for Dragging .

(sec)

Sue
.

,

1 .. 70,
.

'
90 6300 130 AL

F
110Betty 2 60 85

.
5100

Sam 3 50 80 4000 105

Stydy the,table: Use it to answer all the questions beloW. . .
1. What was the'distancin centimeters &Om hook to pulley when two.
sinkers were dragged?
2. What was the total distance in centimeters thgrt.One sinker was dragged?
3. How many times were the three sinkers dragged?

Remediation: (1 ) ch k the student's Record Book for the data in his copy of
Table 2-3. (2) Ask him to find data for you from that table. (3) Discussion of his
responses should indicate whether further practice is needed.

Selects a characteristic included i an operational definition.

The iitudent recalls that an operational definition includes a procedure for meas-
uring that which it defines.

Student Action: Selecting the phrase "the wait to measure."
7-A: d .

B: c:

C: b

Performance.Check A: What is the letter of the. phrase below which correctlY corn-
pletes%the sentence?

An operational definition includes a description of the thing being defined.
a. the way to classify
b. the texture arid color of.
c. the. shape or odor of
d. the way to measure,

!J.

Remediation: This objective is classed as basal to the ISCS course, but the concept
of an operational definition grows slowly. If the, student misses this check, have
.him read the first twoyaragraphs on page 11 and his,answers to questions 2-1 and
2-2 in the text. Suggest that he review these before the next unit assessment. Op-

portunities to follow up on this objective appear -in subsequent chapters of ,the stu-
dent's text.



01.
Divides decimal numbers.

The student applies the rules of division to find a quotient.

Core Student Action: 'calculating the quotient to an accuracy ofone decimal place and.:
Showing his work.

1.4 1:1. 1.7 or 1.8
A: 5.8 or 5.9

C:. 4.2

Performance Check A: 'On you; paper, divide 12,34 by 2.1. Round off your -an-
. swer toone number after the decimal point.

. . / . .
Remediation: Inability to divide decimal num ers is a very'common problem with
junior high and middle school students. 'E cursion. 2 is remedially oriented and .

..

should be helpful to some students. Howe r,. giving a simple problem quiz each
week for four or five weeks will.also prove helpful and give the student .both further
practice and the incentive to master the fundamentals. The student Should ,not be
held back from further activities in the core because of his failure with this objec-.
tive. Rather,- encourage him to apply the algorithms in the excursion to his math
problems and go ahead.

01
or

15

Multiplies decimal numl1ers:

The student applies the thles for 'multiplying decimal numbers to determine the
product. .

StudentAction: Calculating the product, correctly placing the ,decimal in the
product, and showing his work.

A: 17.568
B: 11.508
C: 14.168'

Performance Check A: On your paper, imiltiply 7.32 X 2.4.

Remediation: Inability to multiply decimal numbers is a ;very common problem
with junior high and middle school students. Excursion 2 is remedially oriented and
should be helpful to somestudehts. lia&ver, giving a simple problem quiz each'.
week for fout or five weeks will also prove helpful- and give thestudent both
further practice and the incentive to master the fundamentals.

The student should not be held back from further Activities in the.core'because of
his failure with this objective. Rather, encourage him to apply the algoriihnis in the

( ekcursion to his math problems and go ahead.

.

e..



Adds decimal inunbers.

le 'student applies the rules for adding deeimal numb
.

ers to. deteemine a sum.. a
, .

!... ,": .-.-.
.. Student 'Action: Calculating, the Sum and showing his Work,

4 v
B:, 7. I 5 \a-v
0: 14.49 . .

. ,.:,. ,

Performance Chec)( A; Add these three nUmbi.irs on your .ptpet% 4.3 3.4, 5.31
..

Rentiediation:Inability to,add decimal numbers is a limy counon, rirobteni 'With
junior high and middle school students. Excursipn 2js remedially oriented and
glioidd be .hOpful to sonic. ,studentsHowever,.giVing A simple problem quiz each
Week:for four or five weeks -will also/prove helpful and give the student both.further
practice and the incentiw to master the fundamenjals..

The student should not be held back from further activities in the 'core because of.
his failure with this objective. Rather, encourage himipply the algorithms in the
excursion to his math problems and go ahead.

Subtracts decimal numbers:

.

01
ore

16

The student applies the rules for subtracting lecimal 'numbers to determine the
difference.

40'

Stuederit Action: Caleulatingthe difference and showing his work.
A: 4. I 3
B: 2.02
C: 2.95

PerformanceCheck A: Subtract 4.57 from 8.7 on your paper.

Remediation:. Inability tO subtract decimal numbers is a very comMon prOblem
with, junior high and iniddle.sehool students. Excursion 2 is ren.iedially oriented and
should be helpful to some students. however, giving a simple problem quiz each
wea for Sour or five weeks will also.prove heliful and give the student both further
practice and the incentive to master the fundamentals.

The student should not be held back froni 'further activities in the corc.because of
his failure with this objective, Rather, encourage hint to apply the algorithm's in the
excursion' to his math problems and go ahead.

I

3

Cleans up work area at close of class.
.

The student chooSes to close the labo+ratory activity period promptlyupon'reaiving,
.notilication.of the tinig. to do k

.Regular As neededfor reghlar ISCSactivities%

:

.41
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c.

14,

/4

40

Special Preparations: Use a few, Minutes.of class tiine for groupinstrtiction early in
the schoOli year and as. necessary for reinfOrcement, to; drscUss the role of the
student in The.18CS,learningenvironment. To 'encouralge petIonal respqnsihility ii
the student,,discUss.:rea.sons for his closing his.activities promptly (to allow time for
hiniSelf.and others for,lab closing activities), relurning materials, to'storago in clean
condition (to facilitate their use by -Others), and participating in area 'cleanups (to.

-.leave the-arca as clean vas he found it).
;*

t

Student Action: Ceasing the ongoing laboratory actiyity when notified of the fime,
returning materiali in usable, clean condition to storage; and participating in work

, area cleanup,on at least three separate occasiOns when beingobseried without his
knowledge. .01 S.

Teacher's Note: The opportunity for agsessment of this objectiVe ari
day during,the cours of regularly assigned laliorafory activities.

. .

Performance Check A: Your teacher will observe you-for this check when he can. (I

Remediation: (1) If .a student fails to accept this responsibility, approach him inch- /
vidually and-review the reasons, for hiS acceptance. of it. 'Elnphasize..the ;social
responsibility for .cooperation in the' learning environment, fdr the goodOf all stu,

-. dents. Point out ,that he has received the benefit. Of other students' provisions for
othvs .as Wellas for. themselves. (2) Do' n'ot, at first, suggest that he may lose his
privileges-unless he coOpFates. But if he dgesn't cooperate after yon obsetve his be-
havior severartitnes, ask 'him if he can suggest a proper. penalty. (3)\An alternate
remedy may be to request hfin to -assist in the prOcess.ofmverall classrao,in account....

.; ing.of the Materials for a period of 'time until he recognizes the imp9rtance of the
student's role. (4) Do not use extra cleanup as a penalty for mit Olaning utf.
properly. In' otller words, don't use something as a penalty 'that you nt'done
willingly. .

almost every

,
'Cooperates with lab partners. ,

3 .1

The,student chooseg to cooperate:with fellow students in tbe laboratory.
.. .

0 IS

Special Preparation: Use a few minutes of -class tithe at the, beginning of .a seSsion.
for a whole group discussion early..in the school, year and several times later on to
discuss the need for cooperation with and'consideration of other sthdents. Some
partictilar points for discussion include being polite, waiting patiently, not making
others wait longer than.'neeessary, being orderly ,,when moving about, and, observing
the right of ,othersot to l:re disturbed. Talk about each_student's accepting the-per-,
sonal responsibility for his own behavior in 4he group situation..

Student Action: tim' polite, =iliaAi hisoturn, _btu orderly when moving about,
and 2.121v.- xvin the right -o" f h,is classncates to ,wqrk without being unnecessarily dis-
turbed, when observeq_yithoill his knowledge by the teacheror another designated

person on at least three occasions.

2
4



*Teach'er'sNotei' 'opportunity for assessing this objectivt arise's almost every day
during the course of rogularly assiknqd laboratorY activities. ;

Performance Check A: Youir teachtr will observe you for this check when he can.

Remediation:- (1) If a student fails to.aceept any of these responsibilities, approach
him priVately and review the reasons for his lack Of 'cooperation With his fell.* stu-
dents and suggest that .he pay some attention to 'changing his behavior to more-
adceptable standards. (2) Find out. if the student feels.he is behaving in a less than
acceptable way °and if so, 'ask him.whetherrhe feels same penatty should be imposed .

and.what a suitable penalty would be. ' .

L

'Returns equipment promptly to storage areas.

The student chuttes. to show personal responsibility for returning laboratory equip-
inept no longer needed promptly to the *proper storage place during the.clasi
period, not just at the end of the period.

11.

Regular Supplies: As needed for regular ISCS. activities.

Special Preparations: Use, a few minutes of class time for group discussions of the
reasons for returning equipment.. promptly to storage areas when it is not being. u.Wd
.by the' studeni or is not neededby his-group. The reasOhs include (1) the Short
sup.ply of certain items an.d the need to cooperke..with others, (2) 'the chances of
equipment being misplaced, (3)...the possibility of accidental damage to equipment,
and (4) pilferage-by an irresponsible student.

.Student Attion: .leturnins equipment and-inatetials no. longer needed tO the.proper
,.storage, places on at Just three oceaSions when obserVed by ihe .teacher.a. another
Ilesignated obsetverwithout knowledge of fleingxhecked.

Teacher's Note: This objective may be assessed-al any tinie the stUdent is reSpon-
sible for, learning activities reqpiring the use of equipment and supplies...

,

Performance
)
Check A: Your teacher will observe' you ffir this ehack when he can.

Remediation: In a private conference, dis'cuss the reasons for the student's coopera-
tion in 'this request. Ask for that cooperation. See also Remediations (1 ), (2), and
.(5) for 01-Core-18,

Responds to text questiOns.

The student chooses to write his answers in his Student 'Record Book to 90% or
more of the textbook questions.
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4

,;

.

. :

fr
Special Preparations: Use a few minutes of class time for'group discUssions of the
reasons for Writing th,e answers.in the Stuaent Record Book.. Writing ih.thp Record

'Book serves (I ) to help the student think through what he sees and does, (2)AP' pre-
serve ideas for future reference, (3) to make a record of the student's progress .

through the Gore, (4) to priwide theteacher with a source cif inPUt for analYzing the
.student's 4i4ffictllties and progress; and (5) to help the student learn the backgroUnd
ideas: 'for 'conceptual understanding. 'Writing in the Record BoOkis 'In"; writing in

.
the text is "out."

V

r

, .

Student Action: Ulitl2it4/ the' written responses when requested to do so. ''At

least nine out of ten questions should have responSes, be they correct orincorrect.

, Teacher's Note: .1t is intended that this objeCtivebe assessed .thrOughout the year,-
not j4t at a formal- unit assessment period. Such a check provides opportunities to-
encourage students to work nearer their capacities while remaining independent of
the.teacher. C.V

Performance-Check A: Your teacher will observie yoti for this check'wheii he. can:

Reniediation: (1) In a private .conference, discuss, wïfti the ,s-tudent theenurnerated
ideas and ask: Whi.he chooses not to write the answer: (Perhapss.he cannot write!)
Evaluate his reasons amicounsel him accordingly. "EncouragOiim to follow the pat-
tern of his...classmates and set doWn.his itleas'as.they are doing. (2). Have.the student
read ."Notes to the Student,!'pages xvii through xix :in the teXt. (3.) Follow ,up in
a few days to determine his actions..' ,

f

. . .

Shows care, for laboratory materials. .

.
, ...

,
. . 9

The student chooses to s4ow proper care and:Use of-ISCS LOratory materials.
. ..,

. V
Special Preparations: Use a few minutes of class time for Whole group;discussion of
tjle reasons tor .handling laborittory materials properly. Such reason* Maude: ..

I. They,are yours to Useitsinee your parents pay for them. ,..: .,
,

;., -2. They cannot readily) be rePlaced.. ReplaCement .usuallYttakes several .

'months at be,t. . .,
,

3. If damaged, ehey are lost to use by students who need them now. Short
supply means Waiting in line. .

,

si. 4 .4. If materials are.handled properly; they, may .be 'used fo'r other than reg-.:-.
ular actiiities--(withlhe permisSiolf of the teacher and 'after making a proper

..t 4

request).
, i..

0 .
. .

.

Student Action: Using the materials 'only for their intended purpose or requesting
permission to do other sPecific experiments with them, When being Observed with-

out his knowledge 'Ili the teacher, or Another. designated person on three or more
Occasions.

;

.o

«o

Teacher's Ngte: Tht. objective may be assessed at any tin* that the, student is
respon.sible for his oWn learning activity:and Ouipnient and supplies are requirkd.

-.
. 29
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Performance Check A: Y9ti,r, teacher will observi you for this check when he can..
:_

Remediaticin: (1) In a private .conference, ask* the, student why he chooses to
mishandle equipment. Heir; him to evaluate his reasons, and ask .foi his cooperation
in the future. If he agrees, reassess. the- Objective later. (2) If after the.conference'
he still doe's riit agree, ask him if he feels that he should beipenalfZed and what he,
ithinks would be an approprike penalty. Give him anoaerlopportunity for com-:
pliance.. (3) If he is still .unixioperative, apply a penalty f6,1 Mishandling e4uipment.
This may mean denying him use of the,equipment eitherlemporarily or permanent.-
1Y; or taking some Other suitabk aCtiOn.

.

V

Recognizes-advantages ofthe metri t.t system.

The student recalls that it is advantageous"to 9se the metric system in science be-
cause its units ace related by factors of 10 and therefore changing from ow unit to
another is relatively simple.

f

..-.Student Action.: Selecting the response to that effect:
A: c,

' b . ,

C: a

Performande Check A: Which: of the following tells the inain advantage of the
metric system-which makes itusefuj in measulement prohleins?

a. It ,was developed in France,and most of the early scientists were French,'

b. The meter has a !mire logical historical basis than The yard,.
c. The units 'of the metric system iire related hy factors o'f, the number ten,

. and therefore changing.from one unit to another is easier.
d. All systems. of Measurement ire of equal value, but scientists needed a

"I common system of units. They happened to choose the metric system,

Remediation: (1 ). Have the student stiidy .page, 279, Excursion 1: (2),Reassessiment

of the student later in the year with an alternate check after he has had the advantage.
or working witithc.decimal system for 'some time may result in mastery of this
objectivO.

.. .

.,

'Selects the system of Masurement used in ISCS.

The student identifies the metric'system of meaidrement aS the system used hi the
ISCS course.

Student Action.: Selecting the response "metriC system."-
,

.. A:. d

C: a

30
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Perforrriance Ctieck.A: Tho measurement system usesi ISCS science is the
a.. Hebrew system:
.1; English system.
4%.-. Russian system.

' d. Metric system.

Remedietion: (I.). Have the student study page:, 279, Excursion 1. (2) Reassessment
later in the year wi11 gNe many 'students the advantage of having used the metric
sYStem, and may result in successful achievement of the objective.

. .

Distinguishes between direct and inferred comparisons.

The student elassifies the example of direct comparison as.. that example in .

the twO:faelors are allowed to oppose one another directly..

Student.. Action: Selecting the appropriate. example of direct comparison.
A: b

. B: .1) ;

Performance Check A: In Excursion 3, you. .Studied two forces lift and drag
acting n two sinkers. One force was greater than the other. You found.thiS
making the two forces act directly on,each other.- Read the two examples below.
Whit:11.one directly compares the two variatiles?

a. Mary ran _around the school track. John ran around the.block.. Who can
run faster?

. h. .John and Mary raced each other around the schodi tilick. Who can ruii.
. !lister'?

Remediation: (1) Have the student studY page 29 I, Excdrsion 3, to find out what a
direct comparison is. (2) Reassess learning With an alternate performance Check'.

(3) After the.student has done .Unit 3, Ou may wish to reassess learningwith the
third alternate performance check to determine his mastery of the objective.

Sr,

3
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Chapters 3 and 4

ExcurSions 4 thru 8

.4- A. :

Performance Check

Summary Table

Objective N4tiber Objective Description

.. ,

02-Core-1

.

Selects'examples of operational definitions
A

.,.

..

-

,
.

,

02-çore-2 ,

,
,, .

Explajns the need for standard'units for measuremen't
. .

..

02-Core-3 Remembers how to change' the range of a force measurer
-

-

02-Core-4 . .

, ..". .

Measures weight with a force measurer
* ,

.

,

02-Core.5
.

T ,.
V

Determines the difference between the weights of two objects
4 .

02-Core-6

,

Recognizes.unequal masses bl% exaMining their.weights .
. ...

4.

.

02-Core-7
.

Plots coordinates and "draws a line on a grid
... ..

,
at.

. ,

,

02-Core-8
i

. ,

..
Defines weight operationally )

.

.)

02-Core-q
. ,

.

Reads p "force rneasyrer.correctly
. ..

02-COre-10 ' Uses a force measurer correctly

_

.,.

02-Core-11 .

\
Names the metric unit of force used in ISCS

.

. -

02-Core-12 . Describes the kinds of change force produces on ol4jects
.

..

02-Core-13
,

..

Explains magnetic attraction in terms of force
.

..

._

,r...

02-Core-14 Recognizes the greater forte by the Change it produces
...

-

02-Core-15
_ __ . _ _ __

..
Uses characteristics of operational definitioneto define force

_ .. _ 5 . .

02-Core-16 Remembers the questions that operational definitions' answer.
,

,
.

02-Core:17
.

Names the force acting on a force measurer ..

02-Core-18
e

. ..
,_

Names the force acting to change the shape of an object
.

.

.

,
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'Objective Number
,

Objective Description '
4 r

.

.02-Are-19'
.,

Recognizes the difficulty of operationally defining abstract terms

. .

,

02-Core-20 Reco6nizes that a part isrnissingion measuring instruments
1

'-
4

02-Core-21
%

.

Measures a three as the difference between two combined force readings
..

.

.

02-Core-22
- ,,,-

, Selects situations exhibiting forces other than gravity or friction
! ..

02-Core-23
,

Remembers characteristics of a standard for measurement
.

02-Core-24 selects the better measuring instrument ,

02-Exe 06-1 -,/

,.. t.
Recognizes the advantages of subdividing units into,tenths

k...

,

.

02-Exe 06-2
4 '

Selects the scale that can be read with the greatest accuracy

02-Exc.Q6-3
. ,

Reads scales in decimal unitsi . ,
.

*,

02-Exc 07-f knows man's role in making §tandards for measurement-
..,

02-Exc 07-2 Knows why standard units ere used iri preference to body-length units
) ..

.

02-Exc 08-1 .-. ! Interprets <,9 graph of inverse relationships

\
. 1

01-Core-9R
- .

Meas res length in centimeters. .

01-Core-11R
.

Selects advantages of using data tables .,
. .

-

01-Core-12R Locates specified data in a table ,
.

01-aore-13R Selects a characteristic included in an operational definition
..

t01-Core-14 thru 17R

.

(Arithmetic skills)
.

I,

_

01-Core-18 thru 22R (Student's responsibilities) ._-.

I,

0
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Selects.txample of operational definitions.

The student applies the ioncept that a definition is operational if it includeg meth-
ods of detection and measurmeirt..;:

Student Action: Selecting the operational definition.
A: ,b only

c only
C: b only

-r

.Performance Check A: Which of the following is an operational definition?
a. A ruler is a device for measuring length.
b. Light is the form of energy which causes'theneedle of a light meter to
move. The amount of needle movement measures the intensity cif the
light.
c. Mass is the amount of matter in an object and does not vary from place to

place.

Remediation: (1) Does the student know what an operatioyal definition is? Assess
02-Core-16." See the remediation there- as a first step, if naded. (2)Ask him what
'an operatiOnal definition -is. Then see if he can identify the one in the item he
misSed: Then show .him why each of the distractors is not an operational definition

and Ivhy the correct answer is. (3) Reassess the objective with an alternate perform-
ance check, or ask the student to reassess Self-Evaluation Check,3-4.

/ ,
ExPlains the need for standard units for measurement.

The .student applies to the proposed use of washer, units for measurement in ISCS

- the concept that the'Use of standard units of measurement by everyone facilitateser the communication of data.
.

Student Action: Stating that the use of washer units Will cause a problem and ex-
pli!iiikg that the use of standard units of measurement facilitates the communica,.
tioh of data.

..

Performance Check A: SuppOSe that throughout the colirse everyone in your class .

. used his owh force measurer scale marked in washer Units.
1. ould4his cause a pioblein?
2. Explain your answer.

,.

litediation: I ) Suggest that the student sthdy page 2q.(bottorn) through paiie *
question 3-33. (2) Then ask how he could be..sure thatgtudenti wherevetthey live
would get the same -force measuret reading if they Measured- the weight of an ISCS
object. (3)-Ask the student to reassess Splf-Evaluation Checks 3-7 and 3-8.



z..

Remembers hoW to change the'range of a force measurer.

The student applies the concePt that the- ra46 of an instrument can be extended by
alteringlhoseleatures which affect its sensitivity and pi-eeision.

Student Actiory. the entries tO the effect that he would need a scale cali-
brated in.smallerunits-ancl a thinner blade.

A: a an41 cand no others
B: b and c and no others

a and d and do others

,

Performance Check Az. Suppose you 'Wanted to use your force measurer to find the
weight of a small feather. List the letters of all of the following things that you
would need for Our force measurer. .

a. A blade thinner than the.thin blade you already have,
b. A tlliCker than Ole thin blade, but thinner than-the thick blade
c. A scale calibrated in units from 0 N to 0.1 N
d. A longer scale card

Remediation: (1) Have . the student- restudy page 38 (bottom). to find out what
adjustments lie had to' Make in the force measurer to weigh a 0.5 kg mass: (2) Ask
him what alterations he would have io make to weigh a. feather. Would'he have:Jo
change two parts.

Measures weight with a force measurer. .

The student manipulates a Tyree measurer to determihe the weight in newtons of
_

two objeCts.

Regular Supplies: I1SCS force measurer I -newton scale. card
2 blades (one thick; one thin) paper,clips

Special Preparations: Prepare sets-of objects to be weighed as follows:
.11 .

A: 1 spinigig.disk and I skate wheel
B: 1 spinigig disk and 1 electricity measurer base ,
C: I. skate wheel and 1 electricity measurer basp

Weigh 'the -Objecis Separately and deterMine the range Of acceptable' responses t'or

'each. Dispense sets.as required by the students.

Student Action: 1.gortint3. the weights of the objects to within 0.05 newton of the
value determined by the teacher.

PerfOrmance CheFk A: Get an JSCS force 'measurer, 2 blades, paper clips,And a
'newton scalp card from the supplY:area. yronr'yobr teacher, get a spinigig-disk and a,

skate wiied. Report to your 'teacher hOw much the spinigig disk weighS and how

much the skate wheel weighs.

3 7
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Remediation: This skill includes the skills of objectives 02-Core-I 0 and 02-Core-3 as'
baic to the student's understanding. Ii he misses this assessment, deterMine.
where ,his difficulty originates. (This determination. probably -"should be made by' .

personal observation.) -Selecting a biade /and the matching scale, zeroing the scale
card, reading the blade -position accurately, and yanslating th,e, blade's Position to
Scale card units are all essential skills., of equal importance. Discuss these wall the
student: thOn provide some objects for him to weigh as practice. Reassess the objec- .

tive with an alternate check 61--with Self-Evaluation Check 3-10 b.

lietermines the difference between the weights ofp'two objects.

The. stuck/it .apPlies appropriate procedures of manipulating a force measurer,to
weigh each of two objects and of calculating the difference between the two weights.

Regular S4pplies: , 1 ISCS force .meaSurer and blades newton scale caPd
, I aluminum cup paper clips

Special Preparations: Prepare sets of 'objects in boxes as folloWs:
Box 02-('orc SA: "I)" cell battery and a-roller skate.wheel.

.
.. Box 02-Core-5B: "I)" cell battery and an ISCS sinker

Box 02-Core-5C: Roller skate wheel and,an ISCS sinker
Determine the weights and the differences in weights t'or each pair of .objects in each

and record the differences:.under "Student Action" on the alipropriate line for
each performance cheek:

Student Action: Stating the difference
: determined by the teacher,

A: newtons
newtons
newt ons-

Perfor
measur
the two o

lit newtons to within. 10% of the, value

.

ce Check A: Get -two objects from box 0"/. -Core-,5A. Use .an ISCS force
an aluminum cup, paper clips, and a newton scale card to weigh each of
jects. Write the difference in newtons between the weats.

,

Remedi4tion (1) Basic 'to this objective are objectives 02-eore-4 and 02-Core-10:.
See the remico ations for them -and apply as needed tp correct the studenrs dell-

ciencies. (2) Als basic io this objective is the mathematical term dijfrrence and the
student's' underSta ding Of it:. If yoiesaid "subtract," he would know to.-find. the
difference between ô metisuremerits. (3.) If computation of the differenee the
difficulty, then practic of this skill is needed as suggested for objective 0 I:Core-17.
(4) Reassess thiS.objectivL, with-an al,ternate petformance check as needed. ,

.
Ito ,Tnizes unequal masses by -xamining'thCir Weights., <

student 'applies the: concept hat uniformly increasing the numher_ of equal
masses will uniformly increase the to 1 weight a the:group..



Student Action: Responding tO the effect that -the weights of the objects are not
uniform.

Performance Check A:, John brought his own washers from home to weigh on his
force measufer. He added one washer at a time to a hook on the end of the force
measurer blade. He made the data table shown below.

No

Number of Washers
on Hook (in

Weight of Washers
newtons)

1 I
.

0.8

2
. 1.4 ;

3 2.4
-

4 2.6 .

5' 2.8 .

6 3.4

What do you conelude 'about the Weights ofithe waShers John brought from home?

Remediation: ) /0( the student to use the data table tit; find oufthe exact weightj
of each object weighed. (He can do this easily by subiraction.) This will show him
how to get more out of the table than is at first apparent. (2) Have him then com-
pare the! Weights of the inclividual .olijeCts. (3) Ask ..if all the objects had the same
weights.- (4) Refer the student to.pageS 28 mid 29 in the text.

Plots coordinates and draws a line on a grid.

Thc student applies thc procedure for plotting data and drawing a best-fit line on a
. grid. ...

Special Preparations: You will need to have graph paper .availablc in order 'to use
this item. ',You may wish to ditto or mimeogriiph copies Of the 'grid below with the
labels alreaIly on it. In .that case, all the student is required to do is." to plot the
pOints and draw. the best-fit .lifte correctly, -which is the intent of the objective.

Student Action:- Constructing a graph' of the,-data in 'which each 1.31n,t lies in a
straiiht line kind drawing a best:fit line (which in this ideal casewould, if extended,
paSs through the origin),

Performance Check A:: Larry did Excursion .3, Which compares weight and drag.
On a separate piece' of graph paper, label the axes as shown below. Then construct
a graph of -Larry's data, whick..are listed in the table below. The table shows the

',dragging power Of the dropping sinkers. praW a best-fit.liT for.the..plotted points.
, ,

4 :
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Sinkers
Dropped

Sinkers
Dragged

2 3

4 . 6
6' 9

8 12

. -
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SINKERS DROPPED

keibediaticin: (1) .Assign Excursion 5 to. the siudent. Check his responses! DiS-
cugs whether or not he knows his deficiency in this objective.. (2) Ask hfm to rev
assess his response to Self-Evaluation Cheqk (3) Reassess with an alterna.te
performance check as needed.

Defines weight operationally.

The sfudent generates the- operational definition that weight deflects a force meas:
urer blade when an object is hung on it and, is measured by the amount the blade is.
deflected.

,
Student Action: Responding in his own words both (1.) that Weight is what causes
a force measurer blade to deflect -downward and42) that the amount the blade is
deflected isti meiisure of the amount of weight.

.-;

Perforniance Cho& A: Write an 'operational definition for weight; using an 1SCS
force measurer in your definition.

Remediation: (1) Does the student know what, an operational definition is? Assess
02-Core-16. See the remediation there as a. first step if it is relevant. (2) Does he
know that weight is the responge of an object to gravity? Have him sttidy page 27,
the last three paragraphs, lind page 28, questions 3-25 and 3-26. (3) A discussion of
defining force operationally is found on pages 23 and 24, Relate this to weight is
a force. (4) Ask the student if he could tell hether or not the force of weight' was
'acting on a force measurer blade: (5) Reassess this objective or .use the related ob-
jective, 0-Core:I5. .

. $0
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Reads a force Riewrereorrectly.

The student nanipaates the forCe measurer to make a-correct reading on the scale. 02
Special Prep atkins: No.,,Avance preparations need be made until a student re7-
( ce measurer4 Ifowever, if .you have three spar- fbrce Measurers, you
may wish to.set up the equi)ment in advance, as follows. Zero the foremeasur,er's
in the vertical position, using,a thin blade on one measurer and a.thicklolade on.the
other two. Tape the appropriate newton scale cards to the Force measurers when
they are properly zeroed. Bend the blades and insert 'a pin in any one of The three
holes. Release the' blades gently. Hole 3 should not be used with the thin blade, as
the resultant reading is of,f the scale.

4Student.Action: Reporting (I) whether the blade is thin or thick, (2) tlw hole the
pin is in, and (.3) the force on the pin to within the limits below.
Thin blade: hole 1 0.51 to 0.55 'thick blade: hole I 4:6 to 5.0

hole 2 0.80 to 0.84 ia hole 2 7.1 to 7.5
...hole 3 Not to be used hole 3 9.6 to 10.0,

Prformance Check A: Ask your teacher fOr a force measurer with an aluminumapin
Ot, Do not remove the pin.

4 Answer the following questions by listing the numbers (I, 2, and 3) on your pa-
per and writing after each nuthber the answer to the corresponding question..

I. Does the force measurer have Me thin or thick blade attached to it?
2. Whatis the number Of the hole the in is in?
3. How much force is on the aluminum pin?

Remediation: Skills basic to this objective include finding the position of the bkide
at which to Make the scale read* and interpreting that position accurately in
decimal units. ( ) Place the pin in anOther hole after 'deflecting. the blade to the
extreme position. Release the blade iind ask the student toyead the measurement.
'Watch 1.1) see if he aligns the flat of the blade and' looks across it to the scale, or if
lie holds it and looks at some other angle. Correct him if necessary. (2) If his dif-
ficulty is reading 'the scale at the propa point, assign Excursion 6 and assess the
objKtive with 02-Exe 06\13.

o
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li;es a force measurer correctly. 'V'

The staent manipulates foree measurer scale card td-zero it before weighinran
object On the Toriti.measurer.

Regular Supplies:

1110

1 force measurer
1 thin blade

1 hook
1 sinker

Special Preparati6ns: Using blaiik force Measurer cards, prepare each of three Scale
cards with equal but nonstandard units as sh4Own.on the next page.

41.
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Student Action: Mjusting the scale card to zero it with thf blacif before .weighing
.the Object.

Teacher's Note: An observer is required. Thestudent's verbal or written response
to the question asked is not relevant to the performance evaluated for this objective.
He is'required only to zero the card before using it.

Performance Check A: From your teacher,' get force measurer scale card 02-Core-
I OA.. Use your foree measurer with the thiu blade to weigh a 'sinker. Have your
teacher watch you. Reciort the weight in the units shown on the.scale card.

Reniediation: (1) Discuss the reason for, zeroing the blade to be sure thbe istudent
-understands that this is necessary in order to-get an. accurate force reading. (2) Have
the *dent .study *the last paragraph of page 29. (3) Have the student zero the card
for i vertical measurement of weight. Then lay the force meaSurel flat on-its back
ands have him observe whether or not the blade is still zeroed: Ask if he shonldsal-
ways be sure the card isleroed. (4) Reassess the objective with an alternate per-
foi'mance check several days later. (5) See the Remediation for4)25Core-50

Nines the metric unit of force used in ISCS.

Thetudent recalls newton as thP metric term. ixl in ISCS to measure force.

Sii!clent Action: Stating the term neivton.

PerfOrmance Check A: Write on your pitper the name of the metric unit you use in
ISCS to measure tOrce. t,

Rentediation: (1) Hav Z! the student review pagts 35 and 36 and his responses to the
qudtio6. (2) Ask him to check his response tO Self-Evaluation question 4-5. (3)
Reassess the objective at a later time.

4 2



Describes the kinds of change force pr9thices oni objects.
OF

The student applies the concept that a l'Orce changes One Or more (A the followmg:
(1).an Object's shape, (2) its rate of motion, (3) the direction of its motion.

Student Action: Res_ponding to the effect that he 'would look lot any two of the
_

Following:
(1) a chi.i fle jll the object's shape
( 2) .4 change in the object's rate of motion .

(3)a change in t hcdireet ion of lite Object's motion

Performance Check A: Suppose. you want tO know when a force is acting on -a
football. Write on your paper two kinds of changes you would look for.

Remediation: (1) Ask the student to review his responses to the 9ucstions on pages
21 and 22. Go over them with him. (2) Check his response to Self-EvaluatiOn
question 3-1. Alter a discussion of ways to tell if a forq is acting on an object, ask
linn for an oral definition ol force.

ore
12

Explains magnetic at traction in terms of Force.

TR' student,a4lies_t he concept that ZI Force changes either the inotion_or the shape
of an object, or both. ..

Regular Supplies: I compass I force measurer Made
1 nail 1 heavy washyr

Student Action: Responding that a Force is acting and citing as evidence the mo-
tions of the compass needle or ZI change in its direction,(ana ogous to a change in
shape).

Performance Check A:. Get a compass and a nail From the suppiy area. Set the com-
pass on your desk. Bring the nail very near to the compass From three different
directions. Watch what happens.

I. Is there a forcre acting between the nail and the compass?
2. llow. do you kifow?

Remediation: 1 ) Basic to this objective is the student's understanding of the results
zipplied forces: The use of objective 02-Core-12 is suggested to diagnose the de-

ficiency. Its reTdiation is recommeAded there. (2) A discussion accompanying the
activity in the check he missed should reinforce his concept of a force acting.

I

Recognifes the greater Force by the change it produces.

l'he student classifies the greater o two Forces as the one producing the grjatep
_

amount or change in the shape or the object being acteil upon.

efl
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Student. Action.: Selecting the diagram that shows the 'greater deformatimi and
stating that a greater force produces a greater change.

A: Diagram a
B: Diagram b
C; Diagram

Performance Check A:

Diagram a Diagram b

The twg springs being.sqneezed by the hands arc alike.
.. I . Whieh diagram shows the greater amount of force being applied?

2.. Explain the reason for your choke.

. Remediation: The student must recognize (1) that a change has taken plaoe nythe
natural shape of the body in question, (2) that there is a difference in the.amount of.
change thown in -the two"diagrams, and (3) that this difference is measurable by
comparison of the two amounU of change. Ask him tolekplain what causes,one ob-
ject to be deformed more than the other. (4) Reassess, Using an alternate perform-
ance check.

Uses charactesistics of operational definitions tcedefine fbrce.

The student applies the characteristics of operational definitions to define fbrce.

Student Actiori: Responding to the effect that a force can be detected by observing
the change in shape ur motion that it causes in an object and can he .rpeasured by
determining the amount of change.

Performance Check A: An operational definition answers two queStions.. Write an
operational definition for Jinre ii whktryon a4swer those two questions.

Remediation: ) Does the student know what a,n operational definition is? Assess
02-Core-I 6. See the .remediation there ai a first step, if teeded. (2) Does he know
what is referred to by the Word force? yor a definition and disoussion read tines 19
through 22 in the text. (3 diScussion of definingforee operationally is included
on iiages 22 through 24. (4) elf-Ev4luation questiow3-1 should provide the student
with. the ideaA for an operational defThition of force. (5) Reassess the objective.

4



Remembers the questions that qperationaNefinitions answer,

The student recalls that an operational definition of an entity answers the questions
.about the entity, "How do I know I have some?" aud "How do I know how much I

have?"

$tudent Action: Responding in his own words with the eqUivalents of (I) How do I
know when I have come? and (2) How do I know how muCh I have?

Teacher's Note: This concept grows slowly in the minds of many students. This
. growth can be accelerated by the teacher's making sure that the self-evaluation prob-

lems and text questions are both answered andi if necessary, corrected. Reviewing
the concept several times helps to fix the idea in the student's mind.

ore
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Performance Check A: Write: on your paper the two queshons you would have to
answer about something if you wanted to write an operational definition for it.

4

Remediation: (1 ) Have .the student study the text, page's 22through 24, and his
responses to .the text and. self-evaluation questions. (2) After he has do.neAliat, ask
-him this question Orally. (3) If he stillfails. have him discuss the questiiiiNith his
laboratory partners or another student. (4) Reassess the objective.

Names the force acting on a force measurer.

The Student classifies the type of force exerted by .Objects.vspended from a Force
measurer.

, 7

Student Action: Responding with
,

either the term weight or the term graPity.

Performance Check A: Two sinkers are attached to the blade a a force measurer,
and the blade bends down. _Name the Force that is pulling on the blade.

Remediation: (1 ) I hive the student 'study page 27 and'question 3-25, page 28. (2)
Review 11w results or applying a Force to an object and relate' these to the change in
shape of the force measurer blade. (3.) Ask the studcnt For another name For "héavi-
ness." Ask what happens when a heavy object is hung on a force'measurer. (4) Re-
asses the objective with an alternate performance check.

02
ore
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Names the force aUing to change the shape of an object.

The student classifies weight as tile Force actingrin a specified situation.

Student Action: Respon'ding either that 'weight or that gravity is the Force acting.
_

(See the Remediation if the student responds with "gravity.")

Performance Check A: John sat on a chair. Alter a minute, the chair legs gave way
and John ended up on the floor: What force caused a change in the shape of the
chair? t



Remediation: If the student's response is "gravity," tell him that lie is right, but be
. sure 41,1.-4e4as that ."weight" is another way of saying the same thing: If he does not

appear to see this, proceed with the Remediation outlined in 02-Core-I 7,

or
9

Recognizes the difficulty of operationally defining abstract terms.

The student .applies the .concepts that the characteristics of these abstract qualities
are ( I ) variable and (2) difficult to detect or quantify, in, order to explain why ab-
stract terms do not lend themsaves to being operationally defined.

Student Action: Stating_in his own words that-trithe characteristic§ of love, honor,
and beauty are not generally agreed upon and (2) there is no satisfactory method of
detecting them or measuring them. (Mentioning Other detection or measurement
should be counted as correct.)

Performance Check A: Stale two reasons why it is difficult to define operationally
such terms as lope or "beautt.:

Remediation: ( I ) DeterMine if he knows the definition of operational definition.
CSee 02-Core-I () and its remediation.) (2) .See if he can give you an operational '-
definition for lore. ('an he be sure everyone has the same definition? Point out the
difficulty of saying exactly what love is. (3) Explore the following two questions
with him: "Can lore be measured?. I low?"

Core

Recognizes that-a part is missing on measuring ilistruments, .

Thc student appliss.. (he concept that most common measuring instruments have,
scales.which facilitate the communication of measurement.

Student Action: Slat ing.th\it t he instruments need.scales.

Performance Check A: I .00N at the diagrams of measuring instruments. What needs
to be added to themso thatk yocii could tell your teacher your measurement without
having to show him the thermometer-or the meterstick?

Therrtiometer

Meterstick

Remediation: I ) I land the student a blank t herinineter stem and ask him toP Incas-
lire the temperature of a cvntainer of water. Ilk reply can be turned into a discus-
sion or the objective he. missed. (2)GiNk. the-shident a force measurer and an object
to weigh, but no scale cat$I. Ask him to weigh the tthject with. no further equip-

As akwe, his reply can be used in a discussion of the objective7



Mepsures a force as the difference between two combined force readings.

The student applies procedures for Measuring-a force gs the difference between two
combined fori7eniilagnetic force = (combined weight4 magnetic force) (combined
weight force)]. .

Regular Supplies: I force measurer
I thick blade
I magnet
string

1 6d nail
flat-headed screw

I thumbtack
I .0-10 newton scale card

Student Action: Measuring forces and reporting step 3 as the difference between
Steps 2 and I as he' ieported them. (The value the student gets is not critical, but his

procedure is.)

Performance Check A: Tie or tape a magnet to a string, as shown below. Hang the
magnet on the thick force measurer blade. Measure the combined weight of the
magnet and string. Number and record your results for each step of the following.

I . Record the combined, weight of the magnet and string..
2. Attach a nail to-the magnet as shown. Pull gently on the nail iintjl the
magnet releases it. .What is the force measurer reading when the magnet re-
leases the nail?
3. How much force did the magnet exert on the nail?

Force measurer

String

Magnet

Nail

Remediation:. ( ) See Objective 02.-Corp-5 and its Remediation. (2) Poe out that
before the metal object-is brought ilea the magnet, the force measurer reading indi-

cates the combined weight .of the magn and string. At the time the magnet breaks
away from the object, the force 'Incas er reading is the greatest and includes the
combined weight of the magnet and str g plus the magnetic force. (3) This objec-

tive can be reassessed after remediation ith an alternate performance check.

4 7
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, Selects situations exhibiting forces other than gravity or friction.

The student ClasSifieS the situatfOns ilhich have 'a force acting in addition to gravik
or friction.

Student Action: Se1ectg choices involving ongoing change of motion.
A: b, d, an e
13: a, b, and c
C: b, c, and e-

Performance Check A: List the letters of e situati6ns described below in Which
there is a force acting in addition to gravityand friction.

a. A motorcycle parked in a garage
b. A stone, smashing through a window
c. A sinker sitting on a shelf

\d. Two football players hitting head.4%n
* e. A washer lifted from a desk

ReMediation: The student must know how to tell (a) whetlr.a force is acting and
(b) whether or not that force is something other than. either gravity or friction.

(1 ) In a discussion of the examples in the performance check, give him an oppor-
tunity to identify changes that occur because a force is acting (02-Core-I 2). (2) Dis-
cuss these changes in terms of the 'force that causes them. Eliminate those examples
caused by gravity or friciion. (3) Discuss the kinds of forces that cause the other
changes. (4), Reassess the objective. with an alternate performance chetk as needed.

02
Co
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Remembers characterisics of a standard for measurement.

The student recalls that to be -a standard for measurement, an object must be (1 )
uniform over time, (2) ,easy to duplicate, (3) agreed uPon, (4).of a convenient size,
reand (5) readily available.

Student Action: .Respouding with the effect of at least three of these: (I) unifor*
over time; (2) easy to duplicate, (3) agreed upon, (4) of a convenient size, and (5)
readily availa.ble.

Performance Check A: List four things which shliad be true of an object if it is to
be used as a standard unit of measurement.,

Remediation: (I) Have the student review pages 31 through 33 in the textbook and
his answers to the questions, and make a list of the charateristies of standard
calibrati'on objects. (2) Look at his list, and ask him about each characteristic.
What does it Mean to him? (3) If he has not found them all, help han complete the
list. (4) Asic him to check his response to Self-Evaluation question 3-8.

4 8



Selects the better measuring instrument.

The student applies the concepts, in selecting a. scale for use,,that a good measuring
instrument has a stable reference point and reproducible equal unit inteniats.

Student Action: Selecting, the correct scale and stating in effect that_ ( I ) it has a
stable reference point and (2) the unit intervals are regularly Oaced.

A: Scale A
B: Scale B

Scale,A

Performance Check A: Sol was given:two old and uncalibrated spring,scales, A and
B. He calibrated each spring scale two times. The two drawings below show the
results of his calibrations for each scaft. Sol must use.one of these two scales in an
experiment.

Which spring scale should he use?
2. Why'?

Remediation: ( ) Ask the student to find two differences in the calibrations for

scale B (calibration points changeii, zero changed). (2) Ask why he thinks these

differences occurred. (3) Ask if he thinks he coul() depend on such a scale. (4)

Ask if scale A had those oblems.

4,9
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Exc

1

Recognizes the advantages of subdividing units into tenths.

The student applies the concept-that subdividing a unit into ten equal parts makes
reporting and using the measurements easier than any other subdivision because of
our decimal number system.

Student Action: Resiapding to the effect that ten subunits are easiest, because
of Olir decimal nuilib6r system, both to use in math computation and to report.

Perforniance CheCk cln this 'course you often make several measureMents 4ich
you are: then asked to multiply and divide. Suppose you were to use the scaleilfile-.
low.

1. Would it be easiest to report, multiply, and divide the measurements if the
units On the scale were divided into 9, into 10, or into 11 subUnits?
2. Why?

Remediation: ( I ) Ask the student to solve this problem: John measured the le gth
of.his pencil with three rulers. The first ruler (A)- was divided so thateach inch
nine parts, and the pencil' measured 7 5/9 inches. The second ruler (13) had ten parts
per inch, and the pencil measured '7.5/10, which, ot' course, is 7.5 inches. The third
ruler (C) had eleven parts .per inch, .and the pencil measured 7 6/11 inches. John
wants to cut .the pencil into three equal parts. How long should each part be as
measured by each ruler? ( A: 2 14/27 inches, B: 2.5 incheS;(': 2 17/33 inches.)
(2) Then ask which ruler yielded measurements which would be easiest to use, and
why. The second ruler should be used because the pencil can be divided easily into
three 2.5 inch segments. (3) Study page 309, Exeursion 6. (4) Reassess, using an
alternate performance check.

4

'Selects the scale that can be read with the greatest aecuracy.

The student applies the concept that the more suhdivisions there are on a scale,
the more precise are the readings that can be made with it. ,

Student Action: Soiecting, the 1/10 scale and stating in effect that more subdivisions
make scale readings more precise. t

Scale b
B: Scale a
C: Scale c



Performance Check A:
I. From which of the theee scales below could you report the most acCu-
rate measurment of the distanee, from A to B?
2. Why?

A
0 1 2

scale a l I 1
,,

Scale b LI I I I I III I'M 1 1 1 1!-11111111'11(1411?
A
0 1 2

A _#

I i0 1

.

Scale c i I . I . I

411.

Remediation: 1) Give .the student a scrap of paper 2 3/8" long and ask him- to
report its length as measured op each of the three scales in the check he used. (2)
Ask him which meaSurementthe feels is most accurate and why he thinks so. (3) If
his response is unsatisfactory, look at his response to question 616 in Excursion 6
and discuss this. (4) Reassess the objective with an alternate performance check
another day.

3

Reads scales in decimal units. -4,

The student applies the process of reading scales in decimal form.

Student Action: Reporting designated readings to within ± .05 uniis on a scal
marked in tenth units and to 'within ±.1 units on a scale marked in half units.

A: H 275 tO 2.85; 1 4.20 to 4.30; N 3.5 to 3.7; R 4.7,to 4.9
'13: 2.45 to 2.55; 4.72 to 4.82; M 3.3 to 3.5; S 5.1 to 5.3
C: 11 2.75 to 2.85; K - 5.00 to 5.10; N 3.5 to 3.7; P -4.2 to 4.4

Performance Check A:

ilifliffiiti
2

/ 3 4 5

Scale 1

Report your answers tb both questions belyw in decimals.
I. On scale I., what is the reading at H? At 1?
2. Un scale 2, what is the reading at N? At R?

/

e .

'Scale 2

.;

3
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Remediation: (1) Give the student the same perfOemance check he has worked on,
but ask him to give ))Ou the readings orally. To, to determine whether it's pra4ice
he: needs or remediation in the basic procedure of making a reading on the. scale. -

(2) Assign remedial work accoirdingly. (3) When you are satisfied that hes ready,\
reassess the objective with an altericate performance check.

02
Exc
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4

Knows man's role in making Standards for measurement.

The studenaalls that the size of a unit of measurement is a matter, of definition,.
by man.

Student Action:"-Selecting the one entry which indicates that the size of the unit is
.4defined by man.

A: d
B: a
C: c

Performance Check A: Write the letter of the best answer. When the size of a unit,
of measurement such as the

-

meter was first determined, it was
a. discovered by scientists.
b, taken froM a list of standards passed down through the years.

>

c. naturIlly set by something in nature,
d. set by a group-of men who agreed on its size.

Remediation: Have the student restudy Excursion 7 and answer these questions:
"Who fixed the ,length of the yard? What government sehup the metric system .of
measurement? In your answers to those questions, were the standards set by me,n,
nature, or God?" k

Knows why,standard units are used in preference to body-lefigth units,

The student recalls that measurement unitl based on body lengths vary, whereas
standard units always.have the same value,

Student Action: Responding in effect that, ( ) the values of body-length measure-
,

ments vary and (2) the values of standard units do not vary.

rnPerforance Check A: The palm is a unit of length based on the width of 4 man's
and. The digit is'a unit of length based on the width of a man's nulex finger.

, I.:Why aren't measurement units such as the palm and-digit used very much
today?
2. Why are standard units such as the meter and the gram used instead?

Remediation: ( ) Ilave the student restudy page 316, Fxcursion 7, and answer the
questions: "Why aren't parts of, the body goOd standards. for measurement? Why
are standard units based on such things as the iron ulna and the meter more depend-
able?" (2) Reassess with an alternate performance check another thk

'1
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Interprets a graph of inverse' relationships.

The student applies the rules, for interpreting regions of large and small'clianges of
inversely related variables.

Student Action: Selecting the word option to conform with.7the'rule above.
A: .1. large, 2. small
B: .1. large, 2. small
C:. I. large., 2.. small,

Performancii Check A: The brightness of a lighted bulb was measured witk light
meter at several ,distances from the bulb. The data were graphed as show.elOw.

Noiice that the iight brightness desreases as the distance increases.
Compare -the change in brightness between the distances of 1 foot and 2 feet with

the change betwez.fi 4 feet and :8 feet. Choose the words which correctly complete
the following two sentences.

1. When the bulb and meterie close together, a small change in distance
produces a (large) (small) change in brightness.

., 2. When the meter and billb are "far apart, a larie change in distance pro-
duces a (large) (small) change in brightness.
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BULB-METER DISTANCE (in feet)

8

Remediation: (1) In a conference with the student, try to make it simpler for him
to see the relationship by asking him (a) to record the change in,brightness shown
(in the graph for the change in distance .from 1 foot to 2 feet and (b) to record the--
change shown for the change in distance from 4 feet to 8 feet. Then ask which

change i greater. Ask whether the greater change occurs when th e. meter is close to
, the bulb or flu away. (2) Ask the student to check his answer to Self-Evaluation

question 3-12. (3') Reassess.* objective ano,ther day.
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Chapters 5 thru 7

Excursions 9 thru 14
I

,Performance Check

SummarV Table

Objective Number

. .

Objective Description
.. .

,

03-COre-1
'Recognizes the relationship between work done and the method of doing it)

03-COre-2 Measures short distances in meters

03-Core-3

. ,

Converts quantities from one metric unit to another ,

... .

03-Core-4
)

Names the metric unit for measuring Zit.
.

,

03-Core-5 f
,

Measures work done 41,

-.

03-Core-6 '
o

Defines work operationally
.

, .

03-Core-7
.

Names the process of applying a force over a distance
.

..
1

.

03-Core-8 Selects the quantities used in calculating work

03-Core-9, Matches the terms system, subsystem, and component twtheir definitions
,

_

03-Core-10
,

Lists components which make up a subsystem.
.

03-Core-11
,

.

Selects diagrams of systems and defends his choices . .

03-Core-12 , Selects subsystems of a system
. ,

03-Core-13
.

Recognizes the relationship between work and systems
k

1

03-Core-14 'Selects input and output components , .
,

. . %

A

,

.

.

03-Core-15
. ,,.

Names the source of input work and the recipient of output work in a system
1

03-Core-16 .

.

Selects quantities and caldulates input and output'work
..

'03-Core-17
N

Predicts the relative amount of inpui to output work on a balance in a system
V .

03-Core-18 Averages three decimal numbers
.,

,

A
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.

Obiective Nurnbpr
.,

. .

Objective Description .

.

03-Core-19 Recognizes the value of averaging measurements
,

03-Core-20 Explains variations in repeated measuremants -

03-Ccge-21 Predicts data from a graph i

wr . . ,

03:Core-n
1

Names the force resisting sliding objects . .

.

03-Core-23
,-.

Remembers why output work is less than input work
, .

.

.
4 -03:Core024Remembers the cause of the heating Of sliding surfaces

:k
03-Core-25

A

Predicts the effect on friction of adding weight to a sliding object

',' 03:05re-26:. Recognizes the error of having two independent variables in an experiment
, . .

.1

-03ore-27 : Names.constant and varying variables in similar situations
.

.
.

.

-. -.
03-Core-28 <", 7- Selects the variables not held constant:

. .-.93-Cd1-0,29 .-.7.,::., Names variables to be controlled in an experiment -
,

- .. .
1 Ic

.03-Exc-09-1 :: ,t"Recognizes the distance-force relationships of a single mOvable-pulley .

- ,,_ 11 I -t-S,

1,511::Exc 1,0-1 `.;:s
..

States the effftts of pulley uSe on input and output-forces, distances, and work
....

,
' r io

C 03- Exc lj::,1 .- ffecognizes the effect of slope on the force needed to slide objects up an incline .

. 03-1xc 12-1,..:'. -',' :._
;

Determines moments:and the direction of motion *
/

.

131 ::.- Computes the average of mixed numbers
.

..93-Eg 14-1

..
Recognizes the constancy of weight friction on a rectangular object

.
:01-Core-3R Recognizes variables as changing or affecting activities

., . .

.
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Objective Number
t,.t. .

Description

01;Core-6R Explains applications of influence output in 4erms of influence input
4

/
.

01-Core-7R Matches terms system, subsystem, and component to definitions
I

.

.

01-Cbre-11R ... Selects advantages of using data.tables

* ,.

-01-Core-14 thru 17R

..

(Arithmetic skill's)

01-Core-18 thru 22R
_

e

(Student's responsibilities)

02-Cilre-7 R
,

!lots coordinates and dr$ws a line on,a grid
.

.

,

02-Core-10R

fr

Uses a forte measurer correctly
. .

02-Core-12R Describes the Jnds of change force produces on objects .
...

f

,
02,Core-16R Remembers the questions that operational definitions answer .,
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Recognizes the relationship between work done and the methd of doing it.

The student' applies the cohcept that the amount of work done on an object is inde-
pendent of the method of accomplishment.,

Student ction: Selecting t'he entry which indicates that the same amount of work
is done r/ardless of the, method of a ccomplishn1ent.

A: d
, fr B: a

.C: b

Performance Check A: How can you lift a- 40 lb box from the fldor to the table
with the least amount of work being done on the box? Select, the best anseer be-
low.

a. Lift it with your hands:
1): Push it up an inclined plane.
c. Use a pulley and a rope.
d. Any way you do it, the work on the box is the same.

.Rethediation: (1 ) Cheek Table 5-4 in the Student Record Book to see if the stu-
dent's answers are ritarly equal in all three cases. If so, determine whether the stu-
dent has thought this through before. The text discusses this on 'pages 49 and 50.
The- Concept is diametrically opposed to some students' intuitive grasp of the idea.
Many sthdents'may need to be led to an understanding of it. Hopefully most will
accept the idea. (2) §elf-Evaluation Checks 5-4 and 6.,7 deal with the same concept.
You may wish to review the student's responses to them.

tl

Measures short distan-eiis in meters.

,
The sthdent manipulates a metric ruler to measure distances in metric units between

v

. .

, pairs of specified points,

re Regular Supplies: , I metric rtder or meterstick calibrated in centimeters

Student Action: Measuring and reporti4 the distance between the specified points
to ±0,005meter in all the three cases.

A: A to B. 0.152 .to 0.162 m; C to D 0.066 to 0.076 m; E to F 0.026
\ to 0.036 tn

B to C - 0.054 to 0.064 m; D to E 0.031 to 0.041 m; A to E 0.067

to 0.077 tn
C: A to D 0.043 to 0.03 m; D to F 0056 10 0.066 thj B to F -- 0.01

.

to 0.061 in
tt

.. 4,.. ...: .
..

i)e orMance Check A: Meaiure the distance between each of the three pairs qfreerf
)ints, and record your answers in meteri

I. A to 13 , r

2. C to .1)
3. E to F .



4

Remediatiori: 0.an the student use a meterstick to measure? See Objective
01-Corej9 and the Remediation for it. (2) Can he conver.t cm to ni and in to cm? If
not, then: (a) point out the conversion units in the middle of page 280 (Excursion
1), (b) teach him how multiplyingw measurement by the.conversion.factor changes

.the unit of the measurement, and (e) 04o.-him a couple of practi&..*Conversions to
make from ein to in. (3) If the stutierit has difficulty in rounding off numbers to
the nearest 0.01 m, refer him. to Ex'cursion 2, page 285.

COnverts quantities from one metric unit to another.

The student applies the rule that there is a conversion factor of 100 units between
one meter and.one centimeter.

Student ActiOn: '_Moving The decimal point two places to the left to conmert centi-
meters to meters and two places to the right to convert meters to centimeters in at
least three of four cases. One error is allowell.

A: 0.07 in; 70 cm; 0.32 m; 420 cm
El: 380 cm; 90 cm; 0.75 in; 0.08 in.
C: 290 cin; 0,72 in; 0.08 in; 410 cm J-

Performance abeck A: Make the changes asked for in each of the folloWing cases.
I. 7 cm = in
2. 0.7 in = cm

403. 32 cm = in

4. 4.2 m = cm

Remediation: (1) Point out the conversion units in the middle of page 280 (Excur-.
sion 1). (2) Teach the, student that multiplying a measurement by the conversion
factor changes the unit of the measurement. (3) Give him a few conversions to make
both from cm to in mid from in to cm, or ask him to reevaluate his responses to SOP'
Evaluation Check 6-2.

Mimi; the metric Erni for measuring work.

The student recalls the unit newton. twter as the standard metric unit used in ISCS

6;
4

03



4,

for meaSUring work.

Student Action: NatRix the unit newton.weter.

Performance Check A: What is the metric Uhit usQd in ISCS for measuring work?

Remediation: Textbook references to the unitnewton meter are found On pages 51,
52, 61, and 63.

5
.

'

Measures.work done.

The student applies the concept that work is the product of a force and the distance
through which it is applied. .

Regular Supplies: 1 force measurer
4 electricity measurer base

,rne

1 spinigig
1 cart

Special Preparations:, Since-desk heights and equipment weights vary from school to
school, it is necessary for you to perform the activity in each item and calculate the
tolerance for each answer. An electricity measurer base is used in 03-Core75A, a
spinigig in 03-Core-511,-and an ISCS cart in 03-Core-SC. Record your answers hi this
boollin the space provided under StudentAction.

Student Action:, Measuring the distance ated and the force used, calculatiri I the
work done, and reporting the final result to within a tolerance range of of the.
value obtained by the teacher.

A:
B:

C:

Performance Check A: Find out.how much work is (lane when you lift an electric-
ity measurer base from the floor to your desk top. Get the equipment you need to
do this. Record your measurements in newtons and meters, and record the answer
in the C.'orrect units.

Remediation: ( ) Ask what must be (lone to it)easure work. Does he know what
measurements are needed? See 03-Core-7 and 43-('ore-g. ( 2) 1),k1 he successfully
make these measurements? See 03-Core-2 and 03-Core-3 for distance measureinent
diagnosis. See 02-Core-4, 02-Core-9, and 02-Core-10 forforce measurement diagno-
sis. (II If his error lay,in multiplication of the quantities, see the Remediation for
01-Core-14. .41

Del'ine work operationally.

The student recalls that work is operationally &lined as the product of a force and
the distance through whkh it is applied.

Student Action: Responding to the effect that work is the product of a terce times

u2



the distance through which the force is applied. Also acceptable, though less de-
' tailed, is, the answer that work is the product of force times distance.

Performance Check A: Write an operational definitiOn for work. t

Remediation: (1) Cheek the student's response to question 5-18 in his Student
Record Book. -Discuss.his response with him. () Does he recognize what an'opera-
tional definition is? If he doesn't, see the Remediations for 0 l-Core-13 and 02-Core-
16. (3) Have the student study pages 51 througli .53in the text and tell you hoW he
figured tlie work in Table 5-5. You might want to assess objective 03-Core-7, or ask
the student to reevaluate his.response to Self-Evaluation Check 5-3.

ore

Names the process of applying a force over.a distance.

The student clas4ies a stuation involving the process of exerting a force over a dis-
... tance as involving work.

Student Action: Stating the term work.,

Performance Check A: Complete the sentence below.

Helen lifted the cart from the- floor and put it on the table.. Her science classmates
said she was doing the cart.

RemediatiOn: ( 1 ) Have tlie student review pages 50 through 53 in the text and his.
response to question 5-18. (2) Ask him how to' measure influence. See if he can
then subStitute work for infhwnce in his vocabulary. (3). Return to the item he
missed, and find if he knows what;mensurabk quantities (force and diStance) are
represented in the item. (4) Then ask for the term that describes moving Something
by exerting a forte over a distance.

. Selects the quantities used in calculating work.

he student applies the rule that force and distance are the only quantities that ap-
ply to.the direct calculation of the amount of work done oil' an object.

Studen ction: Selecting measurementS of the applied forcv and the distance the
object 1,

b and d
B: b and c
C: aand b .

Performance Check A: A force measurer was used to pull a box across the floor.
What measurements below woUld you use,to measure the work done on the box?
Choose as many as are needed. Do not calculate the work.

a:,-The box moved for 80 seconds.
1'7'1'. The box moved 100 cm.
c. The speed of the box _was 1.25 cm per second.
d. The box required 8 newtons of force to be moved.

03
ore
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Remediation: (1) If the student selected the speed entry or the time entry, have hini
study pages .51 and 52 and tell you why he Should not have made that selection.
(2) Ask if he no-w knows the entries needed. (3) If further definition of the terms
used in L!aleulating work is needed, see 03-Core-6.

Matches the terms System, subsystem, and component to-their definitiohs.

The student classifies definitions for the terms system, subsystem, and component
(of a ystem':

Student Action: MatchIng lhe terms systemsubsystem,
tem) with their respective definitions. 0-

A: .1. e, 2. c, 3. b
B,: I. c, 2.. d,3. a
C: I. d, 2. c, 3. e

and component (of a sys-

Performance Check A: Match the: terms system, subsystem, amt compo)ent with
theft definitions. Write the .number of the term and the letter of the rnatching -defi-
nition on your answer sheet.

Terms Definitions
I. System 'a. A person who fightS.another
2. Suhsystem b. An object that is part of a system
3. Component (of a systeni) c. A group of objectS that interact

directly wit hin.a system-
d. A group of objects, such as a hat,
a book, a feather, and a clod Of dirt
6. kgroup of objects that interact
with e.ach other ,

Remediation: ( 1 ) See the Remediat ion for 01-Core-7. Have the student review the
discussion in Chapter 1 and on page 59 in Chapter 6. (2) Check his understanding
with a performance check from 01-Core-7, or ask to reevaluate his response to Self-.
Eva luat ion Cheek 6-12.

C re
10

..

ListS components which make 'up a subsystem.

The student applies the definition that a component Of a stystern is any one of
a set of objects which directly influence each ottru.

Student Action: Listing any four parts of the system which directly influence. each'
other.

Performance Check A: Mac uses the system shown to lift heavy truck tires. List
four labeled components which form a subsystem in Mae's system.

ue



Mac

7 '

Beam
Upper hook

4,Upperrey e

RopeHands

Lower pulley.

Lower hook

Remediation: See Ow Remediation for 03-Core-9 and 017Core-7.'

Selects diagrams of systems and defends.his choices.

The student applies tpe definition that a system is a group of objects that interact
with each other. /
Student-Action: Se'iectin.g the two diagrams which represent-syStems and stating the
effect of the definition t at a .system ig a group of objects that interact with each
other.

A: Diagrams a and b
B: Diagrams b and c
C: Diagrams a and c

Performance Check A: Study the diagrams below.
I. List the.letter of eaCh diagram Which Mows a single system.
2. Explain why any diagrams you chose represent systems.

9

,

,1

Diagrarri b Diagram c

a



a
Remediatjon: See the Remediations for 0I-Core-7 and 03-Core-9.

Selects subsystems of asYstern..,!

The student applies the concept that subsystems are sets of components in h system
Which interact.with eath other directly.

k

Student Action: Lndicating the sets of components Whicli-constitute subsystems and
stating the notion that subsysteins are sets of components that interact directly wit").
each ot her. r.

c and d.
a and -c .-

C: b and e r

Performance Che6k A: Study the diagram of the.electric drill..
. 1.. List -each of the sets of componeiftslisted below-which can be considered

a Subsystem.
2. Explain why you selected the sets you did.

,

Plug

Cord

Components .

I. plug, Motor, chuck
b. prongs
c. motor, drive shaft, drive gear

d. ring gear, chuc drill bit
e. prOngs, cord, d ve shaft

Remediation,: Sec the Remediations for 0 I-Core-7 and 03-tore-

Recognizes the relationship between work and systems.

The student classifies the work-related eharaCteristics of systems.

Student Aaion: 3felecttng the phrases "transfer input work" 4d "use input work
to do useful work" and no others.

A: b and c
B: b and d
C: a and d



Performance Chick A: Select the pfirases which describe the relationship between
work and systems. ksystem can

, a. be its own source of input work.
b. transfer input Work.
c. use input work to do useful work.'
d. operafcwith no input work. .

, -,

Remediation: See 01-Core-7, 03-Core-9, 03-Core-11, and 03-Core-18.

.0

Selects input and output components.

The student classifies components in specified systems aiinput and output compo-
nents:

Student ,Action: Selecting the input and output components.
A: L C, 2. A

B: I . B, 2. C
C: D, 2. A

Performance Check A: Look at the diagram below. The hammer (C) hits thZ,Nboard\(Et) and drives the weight (D) up to hit the bell (A).
1. Select the letter of the input component,
2. Select the letter of the output component.

3
Core

14

Remediation: ( I') See 01-Core-7, 03-Corea9, and 03-Core-II (2) For input and put-
put components, refer to the text, pages 59 through 61, and (3) review the student's
responses.to the questions.on thoSe pages.

Names the source of input work and the recipient "of output work' in a system.

The student classifies what is doing work on a specified- system as the ipput source
and what the systetn is doing work on as the output recipient.

SfUdent ActiOn: ,Indicating the input souree and output receiver.
IA: I. D, 2. A .

B: I. D, 2. A
C: I. C, 2. D .

N'

03
ore

t.



Performance Check A: In the. di4gram, consider thalthe ball (A), the balance board
(B), the log (C), and Iggy (D) Make up a system. After the apprópthte numbers,
write the letter that identifies the source of the input work in the system and the-let-
ttr-that identifies the object on.which the output work is done.

1. The input work is done in the system by
2.. The output wqrk done by the system is done on

Remediation: (1) See 03-Core-14 to determine the student's ability to define and
identify .input and output components. (2) Refer to page 59 in the text for defini-
tions of input and output work. (3) Review the student's responset to questions

:0-8 thrOugh 6-17.

r
Student Action: Reporting the input'ind output work done.

.A: 1. 0.75 N.m, 2. 0.65 Nm

\''4 B: I. 1.6 N.m, 2. i ..4 N.m
,.

C: 1. 1.08.N.m, 2. 0.92 N.rn 4..
(Any answers within ±0'.1 newton.ineter of the above are acceptable.)

Selects quantities and calculates input and orUtiiüt work.

The student applies the concepts that input work is,work done on a system, ou tput -
work is work done by a system, and that the work done is equal to the amount of '

forc:e multiplied by the diStance over which the force acts. .-.

41,

Performance Check A: In the diagram below, think of the balance arm as a syste,M.

The force measurer .shows a reading Of 3 N and was mqved Sown'0.25 m. The 5 N

weight moved up 0.13 in:
I. How much input work was done in the.systed
2. Bow Mud] output work didthe system do?
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6,9 tAC
9.

r

Rirediati*: See:42-Core-8 fcli.%,tlit: ability to select the propel. Cluantities for.
.calCftiltitng wink, -(1) See 0,-cpre-IS and.03,COrel 4 fOr the abjlity to define and.
identify:W(0(j and,llotilintt wekk.aild eofiimmi,nts.. (3) See .0 I,-Core.1-14 if the studenec
arithinetiCal c leui1i Os faulty

,..Prcdicts the re-gfiVe inPtif. to output WOrk op a balance ity a system,.
. .

ek .
,

40.

1.116 ..'4(10n.e4iRpii.e..ti the:concepts tbo,;inpuf work,is always greater than output. work
"..ind aft WOrkequ.A1,. orcu t4.ine s distiinte.

. .
. .

k .Student Seteint the respOnse Which indicates the- input work ta.be just a.
,:" lit t le bitsreaRrifbail the:output work.

A: .c.. , . 43: --d

C: .

A

Pèrforrnnce Chet* A: Look at the diiigrani of an equal-um balance below. Jim
pulkld. book 'A, titling ftie 2 N W.eight 0.4 m 1k wondea how int& input ,vork
he ,hdd donL onjthe'sOtetn. -What is the bqt Aswer that you .coukt give- him'?

r -

,:. .0 a. hist alittle..birless than 0:8 N.in
-.... , ...b. Exact.1M,8N-a .

t 4
V

.
. 4 4 #

1.!.. :JUsta liule'bit,n0re tha'n 0..8N,In -
. ,

d. It is.! ill'ipOsihie to say,. since no fOtN-or distance measurements were
.° ntade of the iiiPtit ivOrk Of Ow systein-:

"c e

Remediation: ( ) See 03-('ore-I.5
put work troni a sytitkin: (2) v.See

wC)rk equals force times diStancei
of t he concept t hat frivtioniiiakes-_,
4

r

for The 41)dity loident ily input wprk to and put-
(4-COre4) for, the oprational diOtit ion olyork;
.(3) Refer to page 64.of thg I4kt i.v.t a discussion
outpu t,tess ha n iI1Iit.

ore
17

I ot



4

Averages three decimal numbers.

The student applies mathematical proceduies to find an average..

Student Action: Reporting the average of three d.eeimal numbtirs within the range
of ±0.1 for at jeast 'one of the two cases.

..A: 1. 3.4 to 3.6, 2. 3.7 .(o 3.9
B: .1.. 2.4 to 2.6, 2. 2.5 to 2.7
C:' 1,. ,1.9 to 1. I, 2. 2.0 to 2.2 .

Performance Check A: Find the average of .eacti, of the following two sets of num-
bers..°Show your work.

I. 2.3, 4.5, and 3.8
2. 4.1, 3.0, and 4.3

,

Remediation: ( 1) If tht> student misses one response but gets the other correct, Ove-
him credit, but check to 5ce that his procedure 'is correct. (2) Excursion .13 is de-
signed to teach .this important process. Yeii may want to refer him to it. (3) You,,
can either reevaluate, his performance with, an alternate check or.ask the student to
check his answers to Self-Evaluation Cheek 7-1.

Recognizes the value of averaging measurements.

\ .

The student applies the concept.that the average of several me.asurements is prObably
less in error than individual measurements because the variation between individualer measurements is balanced in the calculation of the average.

, .

Student'Action: Respondiq to the effect .tha t an average value is probably less in
error because individual variations in measuring are balanced in the calculation oil-the
average.

Performance Check A: George punched a hole in the bottoni of a paper cup. lie
tried to count how many drops of water fell from. the alp in one minute.' His data
from several trials are shown in the table belOW. Why is the average of Liq drops per

minute probably closer to the actual count -
than the individual figures Nt the six

.
trials?

Trial Drops per

.1k
Minute

44

47

3 45

4 '48

47

6 45

Average 46

7 0



Remediation: ( I ) Review the last paragraph on page 357 in Excursion 13, and-pages
71 and 7.5. in Chapter 7. (2) Be sure that the student understands the difference
between errors in measurement which are unavoidable and ,mistakes 'which are
caused by misreading of instruments.

.Explains variations in 'repeated Meastufements.

The_Student applies the concept that it is imposSible to elimintite all errors in triea,
.urement.

Ik

Student Action: Responding to the effect that it is impossiblo to eliminate all eriorg:
in measurement.

.4.

Performance ChecVA: Six scientists measured the length of the same steel rod with
.the same meterstick. They got the following data.

Scientist Length of Rod
(in cm)

1 re. 73.8

1 73.9 .....-

3 ..- 74.1

4 .
74.o

5 . 73.9

6 * v% 74.1

Why sho ukl n't t hey all ex pect to get the same measurement for t he steel

Remediation: ( I ) Suggest that the student read the material at the bottom or page
357 and answer questions 13-7 through- 13-13 in Excursion 13. Alternatively, you
may wish to-suggest that he check his msponse to Self-Evaluation Check 7-3. (2) Ask
the student to look back at Table 6-1 on page 63. Ask him the qAstion, "Would
repeating measurements of force and distance give exactly the same results?" If the
student says."yes," ask him to try it and see.

Pre dicts data from a graph.

The student applies the procethires for extrapolating and interpolating from a graph.
_

SpecialiPreparation: You willmeed to have available either appropPiate grid paper
or duplicated graphs with axes labeled, points plotted, and line drawn as in the one
beloint.

03
Core
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. .

Student Acitigh: 11.==Alin exirapotkred vait4es 'far npmbers
lated values Mr numbers.2 and 4 .

A: 1. 140 to :16.0 13.549 19.5 g,

B: 1. 26.'5 to 28.15 6.5 tO 8.5 g, 3. 16,5 to 18.5 g,
C: 1; 16.5 to 10.5 g, 2. 6:5 to f1.5 g3. 21.54623.5 g,

Performanoe CheckA: Get froin your teaeher either a, copy
grid paper. (Qn grid paper copy the graph below, label the
and draW the line.) Using the graph, find the mass in grams of

I. 9 sinkers.
2. I sinker
3. 11 sinkers
4. 4 sinkers

44)

30

.-

1 and 3,and'interpo:

4. 6.0 to 8.0 g
4. 11.5 to 13.5 g
4. 1.5 to 3.5 g

of the graph below or
axes,Aplot the points,
the following.

>

l

2 4 6 8 10 12

NUMBER OF SINKERS
c.

Remediation: Assign Excursion 5. Cheek the student 'response to.questior 5-8.
Also discuss his responses to questions 7-17-and 7-18 in the te).6.. Excursion 4 niay
be assigned it' the student has trouble with graphing.

Names the force resisting sliding objects.

The-student classifies friction as the force acting in sitnations involving sliding ob-
jects.

Student Aoxion: Nantingfriction as the active force,

Performapce Clieck A: Juan attached his force measurer to his science iextbook.
'then pulled the hook across his desk. The force measUrer reading as the book

nivcd .Ttpng was 9 newtons. What is the name of the .force he was measuring?

Remedietion: I hive the studvitt review imges 67 and 68 and his responses to ques-
tions 73 titid 7-4.,



Remembers why output work is less than input work..

The student recalls flip concept that some input work is always used to oAcome
friction.

Student Actiom. Responding to the effect that some input work is required to over-
.

come friction.

'Performance Check A: Why is the amount of input work done on a system alwaYs
greater than the useful output work?

Remediation: Review the text, page 64, and discps the student's responses to ques-.
tions 6-25, 6-26, and 6-27,

03
ore
23

Rememb,rs the cause of the keati,ng of sliding vrfaces.

. The student -applies_the concept that sliding t'riction capses changes in the tempera-
ture of the surfaces inv.olved.

Student Acti,on: Responding that friction is the force responsible.

/1

Performance Check A: When a drag racer leaves the starting line\ its wheels spinivig-
orously amiget hot. What Torce causes the tires.to get hot?

. ,

Remediation: Review the text, pages 64 and 65, and the student's responses to the
related questions.

03
ore
24

Predicts the effect on friction of adding weight to a sliding object.

The student apOlie.s the concept that the force of friction of a sliding Qbject varies
directly with the weight add-edlo the object.

Student Action: Predicting that the amount of friction force would increase.

Performance Check A: Think. of an empty garbage cap being dragged across a con-
.

crete drive. What would happen to the amount of friction if the can were filled with
garbage?

03
Core

25 If
t Remediation: ( I ) Review with the student his responseS to questions .7-6. and 7-7.

(2) Review his responses to,Table 7-1, andask why.the data in-the "average" columh
.indicates an increase in friction with the increaise in th(!. eieht of the block and sink-
ers, (3) Apply to a new sit uation the'. notion'that th

2
e eight of the sliding object is

increased, and zisk if the amount of friction remains the same, increases, or decreases.

Recognizes the error of having t wotindependent variables in an experiment.

The student applies the principle that there shoukl be one and only one independent
variable in an experiment..



Cor
26

Student Action: Responding to the effect that there are tOo many variables which
change for the experiment to be a good one. An experiment should havi$ one and
only one independent variable at a tune.

Performance Check A: Mr. 'Smith wanted to determine which kind of grain grew
best on his farm. Ile divided the farm into four ections, 1, 2, 3, and 4. He put a
different kind of seed in each section. He also wanted to test whether fertilizer A or
B was better for his soil. He put A on sections I and 3 and B on sections 2 and 4.
What is wrong with Mr. Smith's.experiment?

Remediation: I ) Review with the student his responses to the Daisy Dimwit exam-
ple on pages 77 and 78 of the text. Ask him.to name the things that varied. (2) Re-
yiew the data from Table 7-3 in the itext and ask the student to tell you about. his
answers to questions,7-25 and .7-26. (3) Then, see if the student can succeed with an
alternate item from this objective or in ansWering Self-Evaluation Check 7-7.

3
Core
\27

. .Nmues constant and varying variables in jimilar situations.

The student classifies a variable which is unchanged in two trials and a variable which
changes in two trials.

Student Action: List iijg in his own words one changing and one unchanging variable
in the situations presented.

A: I . Unchanged variables: a. the number dropped, ft the mass or weight
dropped, e. the place dropped froth, d. time of event .

2. Changed variables: a. the landing surface, h. the distance dropped
/B: I. Unchanged variables: It. the distance dropped, b. the landing surface

2. Changed variables:- a . the object dropped, b. t h e material of the ob-
jects, c. the weight of the objects

C; I . Unchanged variables: a. the length of time of the-activity, b. the time_
length of,the counting period, c. place (track)
2. Changed variables: a. the persons checked, b. the sex of the persons,
c:.the degree of.activity

Performance Check A: Jack did an acality in which he studied the bouncing of ob-
. ,

jects. Be dropped two sinkers at the same time from shoulder height. On bit the
floor, the other landed on a pile of three books.

I. Name a variable that is unchanged in both cases.
2. Name a variable't hat changes in the two cases.

Remediation: I) See 01-Core-7 for developing the definition of variable. (2) Con-
wan! Pariable is defined on.pages 73 and 76. roturolled variable is defined on pages
7,1 and 74. (3) Review the student's restensfe to this performance check item. Ilave
him criticize his response. (4) Reassess the objective with an alternate performance
check.



6.1

Selects the variables not held constant.

The student classifies the independent variable as the factor which is varied on pur-
pose and the dependent variable as the factor whith varies as a result.

'Student Action: NlilLog both the dependent and independent:variables.
A: I. the kind of cord, material; 2. the dishnce before.tires wear out
B: I. the three chemicals, 2. the number of bacteria destroyed .
C: I. the-fnur kinds of paint, 2. the amount:of fading

Performance Check A: A car tire manufacturer Wants to know which of three kinds.
. of cord material steel; fiberglass, or nylon will help his tires give the best mileage.

What variable will he vary on purpose in his experiment?
2. After the manufacturer has made the choriges proposed -in part 1, whal
variable does he study the changes in?

a

Remediation: ( I) Vor the definition of iwriahle, see 0 I-Core-77 (2) A constant Part-
able is defined on pages 73 and 76 of the text. A controlled Pariable is defined on.
pages 73 and 74. (3) Examples of a varying factor and a varied factor are found on
pages 69 and 70. (4) Discuss his response to the performance check with the stu-
dent.

Names variables to be controlled in an.experiment.

.1J
The studt.bnt applies the concept that in experimental situations there are factors
other than the independent variable whose variation must be controlled if the data
are to be interpretable.

Studerit Action: Naming two of the following or, similar factors requiring control in
the specified situations.

A: Track and track surface, kind of day, wind and. Weather conditions, tire
Oondition, weight
B: .Kind of fuel, engine temperature, engine load (test usually run with

, wheels free to spM and having same tires, hub caps, etc., mounted on 'them)
C: Engine tunerup, hid, track temperature, track condition, same car,
weat her condit ions

Performance Check A: A racing .car owneriwants to know which fuel will give his car
the most speed.. Naturally he will make It he tcSits driving his own car. Name two
other factors that/he mils( keep unchanged if his trials are to, be useful.

+7 .

Remediation: (A ) Variable is defined in 0 I -Core-7., (2) Cmistani Pariable is defined
on pages 73 and g6: nmtrolled variable is defined .on pages 73 and 74. (3) Exam-
ples of a contr011ed variab i tire Found on pages 73 and 74. (4) Discuss his response
to the performance check ith the student. i

:4
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Ex
09
1

Recognizes the distance-force relationships of a single movable pulley.

1

The student applies the concept that a movable pulley requires less
4.
force to move an

. object, but the force moves through a grunter distance than the objectmoves.
e

Studeht Action: Selecting the one force and one- distance listed in the given situa-.
tions which are consistent with.the concept,.

A: I. 20 cm, 2. 5-N
B: 1. 40 cm, 2. 10 N
C: 80 cm, 2. 40 N'

Vs

. Performance Check A: In the pulley arrangement shown in the diagram below; the
mass and the pulley -togetherweigh 10 N and will be lifted -10 crn,- Read the sen-
tences which follow. Select the one quantity in parentheses which best comvletes
each sentenCe;and record your answers.

1:-) To raise the.mass a.nd pulley 10 cm, the force would have to move (5, 10,
20) cm.
2. The amount of force required to raise the coMbined weight of 10 N .of

. the mass and the pu1l6y by pulling on the rope would be about (5, 10, 20)
newtons.

.

-or*

Remediation: The student experimenting with movable pulleys is often baffled be-
cause the measurements he has made are counter to his intuitive understanding of
the situation.. (.1) Check the data he recordedt in Table 9-2, Excursion 9. (2) Com-
pare his data in column 5 with that in column.2.. It should be about one-half that in
column -2. (3) Compare columns 3 and 5. The relation should be about 1 to 2.
(4) It' hiS dataare: faulty, have him repeat the data collection. (5) Reassess the objec-
tive with an alternate performance cheek: .

4

States the effects of movable pulley 'use on input and output forces, distances, and
works

;.

The student recalls that the relationship of input work to output work .in movable
pulley systems is about equal and that the bendit of usintL them is thatthey act as
multipliers of the input force lifting heavy weights requires less pull.

7,3



Student Action: Rcsponing to. the,effect that (1) input Work on Movable pulley
systems is about equa td t e olutput work (no work is saved) and (2) the benefits
of pullejt systems is that a. person could lift heavier objeCts with the pulley system
than otherwise.

Performance Check A: In Excursion 10, you.worked with pulley systems using mov-
able and fixed pulleys.

I. In -movable pulley systems, how does the input work required to lift an
object compare with the output work done on the object?...
2. -What is the main benefit of using movable pulleys to lift objects? ,

. Remediation: (1) Review with the stildent his data in Excursion Table 10-2 and hiS
response to question 10-3 in Excursion 10. (2) Discuss his response to question 9-5
.in Excursidn 9.

Recognizes the effect of slope on the force needed to slide objects up an incline.

The student applies the concept that the force required to pull or push an object up
an inclined plane iiecreases as the slant of the incline decreases.

Student Action: Indicating that the force required would..be decreased and stating
as the reason the notion that as The length of an inclined plane is increased, gy force
needed to move an object to a given height is decreased.

Performance.Check A: Two men tried to load a roll of newsprint onto a truck.
They tried to use a ten-foot long plank as an inclined plane. They didn't have
enough force to roll the newsprint up the incline.

If the men (got a twenty-foot long plank for an incline, would the force
required to roll the newsprint onto the truck be- decreased', increased, or
not changed?
2. Why is, this the case when a longer plank is used?

Remediation: (1) Review the student's graph, Figure 11-5, in his Record Book. .Ask
him to state the relationship between the variables studied as shown Ion-the graph.
(2) HaVe the student do Excursions 17 and 18 to learn more about the relationships

' shown by graphs. (3) Take another look'at.the graph, Figure 11-5, and again ask the
student to state the relationship between the variables..

etermines moments and the direction of motion.

'ri s student applies the concept ot differences between moments and the direction
of Iiotion for two unbalanced moments.

Stu ent Action: Responding with the direction of-imbalance and .the amount of

mom ent difference.
A: I. Counterclockwise, 2. 300 newton.meters
B: I. Counterclockwise, 2. 200 newton.meters
C: 1, Clockwise, 2. 150 newton.meters-

\ 77



Performance Check A: Mrs. Jones holds' a seesaw while Johnny, who weighs 500 N,
clirybs +op the right end 3. meters from the pivot. After his sister.Alice, who woighs
450 N; gets on the other end at 4meters, Mrs. Jones lets go.

1. Will the greater moment then cause the seesaw to turn clOckwise or coUn-
terclockwiso?
2. What is the amount of difference between the moments?

Remediation: ( 1) Using the data in the item, have the student calculate the moment
on the right end. (2) If he doesn't know what is meant by ww.twiti,_referilim_ to
Excursion 12, page 32. (3) Have him calculate the moment on the left end., (4) See
if he can complete the check. (5) If not, r6assign the complete excursion.

Computes the average of mixed numbers.
1

10

The student applies the procedure for finding an average of mixed numbers in which
be adds the numbers and divides the total by. the number of items in the set.

Student Action: Reporting the average for two sets of numberS and showing his
work correct to within the indicated range.

A: 1. 2.4 to 2.6, 2. 2.7 to 2.9
B: 1. 7.7 to 7.9; 2. 4.4 to 4.6
C: 1. 5.4 to 5.6, 2. 7.1 4o 7.3

Performa ce.Check A: Find the average to one decimal place for each set -of num-
bers. Shv your work..

1.1'114, 31/2, 234.

2..21/2, 31/4, 2/4



41.

Remediation: ( I ) Can the student convert a mixed number to a 'decimal number?
Ask him to change 3Y4 to a decimal.number. If he tails, refer him to Excursion 2,
question 2-8'and following. (2) If he cannot find the average of several numbers,
repyt Excursion 13. See 03-Core-19.

Recognizes the constancy of weight friction on a rectangular object.

The student applies the concept that when acting on a rectangular object, the force
of friction due to weight, is constant regardless of the surface area on which the
weight rests..

Student Action: Selecting the one statement which indicates that the friction force
is independent of surface area.

B:
.

C: b

Performance Check A: The wood block shown below is dragged three times over a
table. Each time a different surface, A, B, or C, is op the table. Which statement
below best describes the result? The force of friction

a. will be greatest on surface C because it has the largest area.
b. will be greatest on surface A because there is more weight on
c. will he the smallest on surface C because there is less weight I per square
inch on it.
d. will be the same on all surfaces because the total weight acting on the sur-
face is the same for A, B, and C.

Remediation: ( I ) Refer the student to 14,4xcursion ,l 4. Either the student 'has forgot-
ten the results of Ins experiment, or the 'data which he collected during tke experi-
ment led him to a wrong conclusion. (2) Check his response to question 1 8.

Discuss this response with the student. II' he -found a direct relationship bet een
surface area and frietion, check his data and suggest that he redo an appropriate part
of the experiment.

t)
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Chapters 8 end 9

ExcursiOns 15 thru 19

Performance Check

Summary Table

Objective Number

,
.

Objective Description
.

04:Core-1 Names the kind of energy given toan elastic object by stretching or compressing

64-Core-2 .

,

Defines potential energy "
.

.

04-Core-3 Selects quantities for calculating change.in potential energy
. .

04-Core-4 .- Calculates potential energy change due to height
.

. .

04-Core-5 Recognizes potential energy changes .
.

04-Cor4-6
.

, .
_ ,

Names the metric unit used in .ISCS for measuring gravitational potential-energy

.

04-Core-7
,

..

Measures the potential energy of an object at rest
. ,

.

04-Core-8
.

Names the input and output componehts of a system
.

.

04-Core-9

,

Defines input work , . ,
. ,

. .
04-Core-10

. ,
.

Matches the term energy supplier to its definition .

.

,

04-Core-11
,

Matches the term.energy receiver to its definition .
.

04-Core-12

. .
.

Describes-a method for detecting the motion energy in an object
.

.

.

.

04-Core-13

.

Predicts the effect pf increasing the input work on a spinigig
.

..,,

\.

04-Core-14 Calculates rotational speed
<7"--

04-Core-15 Interprets a graph of a curve with a positive increasing slope
.

.
.

04-Core-I 6 Names the unit for reporting the speed of a rotating object
.

.

04-Core-17 Graphs data by drawing a. best-fit line .

1
.

.

/ .

04-C re-I 8
4

Interprets a negatively sloped curved line of graphed variables
t_ N
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Objective Wither

. .. .
. , .

Objective Description .

,

04-Core-1'9

_.

Describes the effect of increasing the mass of a rotating object when the input energy re
( .-,

mains con-stant -... .

.

04-Core-20
.

.

Defines mass

04-Core-21
.

Names the kind of energy required to increase the gravitational potential energy of a
,

.

'. -,

.
object

(4-Core-22
,

Names the forms of energy "involved as an object changes position .,

04-Core-23 .., Names the input energy supplier and the output energy receiver.
_I I

04-Core-24
.

0

DeScribes a method kw measuring the motion energy of an object
.

04-Core-25
.

- .

.. Calculates the motion energy of an object from the work it can do Ai
_. .

.
(A-Core-26

1

. , ..
Becognizes labeling errors for energy suppliers and receivers . :

. ..,:.-

04-Exc 15-f
,

Describes the effect on mass and weight of changing an object's location
e

04-Exd 15-2 ^ Describes how the mais of. an object is 'related to its location _.
.

04-Exc 16-1

..

Selects 0-41.rnain contributiOns of early scientists to science today. ^ ,
.."

04-Exc 17-1 Matches statements of kinds of relatiOnships between variables with linear and Curved

4
. .

e
line graphs .., .

.

04-Exc '18-1 Matches statements of the relationship between v,ariables with-the graphs they illustrate

04-Exc 19-1 Calculates kinetic energy from data

01-Core-7R

,.

Matches terms system, subsystem, and component to definitions
.

I
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1

Names the kind of energy given to anielastic object by stretching or compressing.

The student ilitssifies potential energy as the kind of energy given to an elastic ob-;,
.-1jeet by compressing or stretching it.

Student Aation: Selecting the term potential energy.
A: b
B: a lc
C: d

ow.

Performance Check A: Imagine that a spring is squezed or a. rubber band is .

stretched. What kind of energy is given to the spring or to the fubber band? Select
the best answer, below.

a. motion energy
b. potential enetgy
C. gnivitational energy
d. frictional Llierd

(No
hemediation: (1 ) Mei the student-know what

. a review of page 86; where potential energy is intro
sponses to questions 8-16 through 8-19. (2) Ask thc
squeezed or cloc.kspring that is wound will do when it i.

an alternate performance c,heck.

pot ntial energy is? If not, suggest
tided. Check the student's're-
student what a spring that-is
released. (3) Reassess, using

Core

Defines potential energy.

The student recalls either the definition that notential energY is stored energy or the
definition that it is the ability to do work.

Student Action: Responding either that potential energy is stored energy or that it
is the ability to do work.

(IP

Performance Mick A:.-C'harged batteries, gasoline, and sinkers hanging on a string
have potential energy. What is meant by potential energy as used in that sentence?

Remediation: I ) Refer the student to nage 86 where potential energy is defined.
Check his responses to queitionS 8-16 through 8-19. (2) Ask the student whether
charged batteries or loaded guns have the ability to do work.-

,

Core

Selects quantilies for calculating change in potential euergy.

The student classifies the weight-force of the spinigig and the dillerencmn the heights .

at the lower and higber positions as the force-distance pair of measurements to use
in calculating the change in the potential energy of the spinigig.



0-

p.

if;
Student Action: Selecting the weight and the change in height of the'spinigig.

A: a and c
B: b and c
C: b and e

*

1

s"

Performance Check A: The'spinigig is Iffted off the track at 5 and set back onto the
track.at 6. Record the letters of any measurements you would us6 to calculate the
change in the potential energy of the spinigig.

a. Weight of the spinigiein newtons
I). WeigAt of the spinigig tfack in newtoins
c. Height 3 in meters
d. Ileight 2 above Nor,
e. DistancF 4 up the track

Remediation: ( I ) Ask the student to operationally defirie potential energy. If he
can't do this, refer Min-to-page 86. (2) Suggest that the student review-Activity 8-7;

-----__..... r
page 85, in which he calculated the work-he did ip lifting'the spinigig

(

(3) Check
'his re.sponse to question 8-11, 8i1 .2..,. 8- 1.3, and Selifvaluation.Cheek48-10.'.

7.

Vleo

-7.

7.

f

Calculates potential energy change due to height,

The student applies the rules for caleulati ig the potential energy of a lifted object.

Student Action: Reporting the product, tc the nearest newtonmetcr, of the weight
an(I the change in-height and showing his calculations.

A: I. 22.8 m, 2. 75-N.m:-3.150
B: I. '17 N. 2. 10.8 N.m, 3. 26 N.In
C: I. 54 Nti 2. 150.1 N.m, 3. 2842.2 Nn

r7.1

8 7



'Performance Check A: A trip-hammer is used to drive steel fence posts into the -
ground, Three different size haminfrs are raised to different heights above the tons'
of three posts. Calculate the .potenitial energy of each hammer before it isliropped.
Show your calculations and answers on your paper.

Post Sif.e

..

Weight of Hammer
(in newtons) .

Yleight above Pc*
(in meters) .

I. Small 28.5
.

0.8
4

,..

2:. Medium
.

- - .53.6
. .

1.4

3. Large. 75.0. -- 2.0

Remediat4On: (1) Ask the student how he would measure potential energy by rofer-
4.ring him to the activities on page 89 where he measured the potential energy which

the cup of nails gave to the mass. (2) Suggest that he reread the last paragraph on
page 89, when he was told how to measure potential energy. (3) Check his answer
to question 8-24, discuss what variables determined this answer, and ask how he
'combined. these variables. (4) Ask the student to reevaluate his response to Self-
Pvaluation Checks 8-1 and 8-9. (5) Reassess the objective with an alternate perform-
'ance cheek.

RecognizeS potential energy:changes.

The student applies the concept that there is ji change in the energy of an object when
it is lifted. and that the kind, of energy it is given is gravitational potential energy.

Student Action: Responding that the object does undergo an energy change and
stating either the term polenlial energy or the tam gravitational potential energy
as the kind of energy involved.

PertOrmanim Check A:
I. If you lift a con-crete hrock off the ground to the top of a wall, do you
give it energy?

. 2. IF so, what kind of energy do you give it? H. not, why don't you give it
energy?

Remediation:, ( I ) Refer the studcnt to page 83, and ask him what he had to do to
the sPinigig in order for it to influence the sinker. What was the spinigig in a posi-
tion to do wren it was ut the.top of the track?. Did he give the spinigig energy? (2)

-.If the student can answer (I), but is uncertain What kind of energy is given to an
object ia lifting it, refer him to the dkussion of wtential energy on page 86. (3).
Reassess; using an alternate perfainance check.

Mimes the metric unit used in ISCS for measuripg gravitational potential energy. .

The student recas that the metric unit newlommeter is the unit used in 1SCS for
measuring gravitational potential energy.



Student Action: Namiqg the term newton. meter.

Performnce Check A: What is a metric unit used in ISCS for measuring potential
ene,rgy due to gravity?

Remediation: ) Ask the student to operatic;nally define the potential energy of a
:

battery or a spinigig. If he is unable to do this, refer film to the last paragraph on
page 86.. (2) After he has operationally defined 1.)o1ential energy, suggest that he
review page SI where the 'units for work.'are introduced. (3) Reassess the student's
knowledge of this definition by checking the units in his answer to a perforinance
check in 04-Core-7,.

MCasures the potential energy of an object at rest.

The student applies the procedure for measuring the potential energy of an object at
rest which includes inewring the distance of the obje'ct from the floor, measuring
the weight. force or the object, and multiplying the measurements together.'-

Regular SUpplies: I meters( ick
I force measurer

1

Special Preparations: For each alternate-form performance check, hang an object
weighing between I an l I O'newton's between 70 and 100 cm above the floor. Change
the object or the height for alternate pet-romance checks, and label the object
04-Core-7A, 04-Core-713, or 04-Core-7C, as appropriate. Calculate the potential
energy of the object, and record your results for your .reference under "Student.
Act ion below.

Student Action: Re_porting the cakulated potential energy for an 6bject in

newton.meters within f5'../ of the value determined by the teacher.
A: N-in (object name . _ . _ _,-object height .___ _ _

B: Nni (object name , object height if_
C: N.ni (object name . object height _ .)

4
Core

7

Performance Check A: Your instructorhas suspended an object, labeled 0 -Core-7A,
above the floor. Ilse your force measurer and a meterstick to find its potential
energy. Show your measurements and calculations.

Remediation: ) Suggest that the student review the activities he did on pages
through 90, wILere he measured the potential energy of t he' viThof nails and the Wor.k
done in lifting the mass. Check Table 8-1 andr.liis answers to (Rwstions 8-21 .and..
8-24.. (2) Ask the student to reevaluate his response to Self-Evaluation 'Check 8-4. ,

(3) Reassess, using an alternate check.

Names the input and output components (if a system.

The student classifies the input- component as the object which puts work (energy)
,

into the system and the out pa component a the obje.ct on which the system does
work,



-

Core
. .

Student Action; Selecting the appropriate Out and output coMponents:
A: I. Finger, 2. the 0.5 kg mass
B: I. ISCS battery, 2. Weight
C: I. Boy, 2. Football

Performance Check A: Look at the diOram below. The finger pushing down on
the ruler lifts the 0.5 kg mass.

iI. Name the component doing the input work.
2. Name the component receiving the output work.

RemeAtiation: ( I ) Refer the student to page 59, Chapter 6, where input and output
are inlroduced. Suggest that he review the.activities with the balance,rod on pages
59 and 60, where he had to determine input and output components. (2) Check his
answers to questions 6:-8, 6-9, 6-12, and 6-17. (3) Reassess, using an alternate check.

Defines input work.

The student recalls the definition that input work is the.work done on a syste.m.

reStudent
Action: Responding to the effect that input work is the work done on a

Performance Check A: Write in your own words what input work is.

Remediation: ( I ) Input work)s defined .on page 59. However, rather than have the
student twit to that page ana memoriz6 the definitron, give him examples 61 di1-

? ferent systems:and ask him to identify the input Work in each system. (2) After
such a discussion cof examples of input work, Vie student should be able to define
input work in his own words.

.

Matches the tecili energy supplier to its definition.

The stuZlent classifies the emrgy supplier in, a system as the object that does work
on something else.

opt



Student Action: Selecting the term energy supplier.
A: a

B: d
C: b

Performance Check A: Select_ the phrase that completes the (ollowing sentence.. In
a system, the object that does work on something else is called the

a. energy supplier.
b. input work.
c. output work.
d. energy receiver,

Remediation: ( I ) Suggest that the student review page 90, where energy suPplier
and energy receiver are introduced. (2) Chjek his answers to questions 8-31 through
8-34 and also his understanding of Figure 8-3, page 93. (3) It may be.essential to
discuss how input work and an enerky Aipplier differ. (4) Ask the student to check
his response to Self-Evaluation Check 8-2 b.

ore
10

Matches the term energy receiver to its definition-. .

The student classifies the energy receiver in a system as the object that has work
done on it.

Student Adtion: Selecting thj term energy receiver. ' Gore
A: i:
B: d

C: b

PerfOrmance Check A: Select the phrase that completes the following sentence. in
a system, the object that has work done. on it by something else is' called the

a. in put4 wor k.
b. Output work.
c. energy receiver.
d. energy supplier.

Remediationz ( I ) See the Remediation for 04-Core-10. (2) It may be essential to
discuss how energy receivers and output work differ. (3) Ask the student to check
his response to Self-Evaluation Check 8-2 a.

Describes a method fbr detecting the motion energy of an object.

The student applies the principle that an object has motion energy if it can be ob-
served changMg position with time, if a point .on its surface appears to be moving, or
if it does work on something.

4

Student Action: Stating the effect of one of the following: An object has motion
1energy if (1 ) it can be observe changing position as tune passes, (2) a point on its

surface appears to be moving; o (3) it does work on,something.

Dj

04
Core



Performance Check A: State a way in which you can tell if an object has motion
energy. You may use an exaMple if you wish.'

Remediation: (1) Usethe examPle of the turning spinigig, page 96. -What did this
spinigig in motion do to the hanging sinkers? Ask the student to recall the definition
for energy. Did the turning spinigig have rnotion energy? What 'is the spinigig, which
has motion energy w.hile. turning, capable.of doing-to the sinkers? (2) Refer the stu-
dent to Activity 9-4 on page 100 and have him explain how he determines a turn of
the spinigig. (3) Ask the student tO check his response to Self-Evaluation Check 9i7.
.(4) Reassess the objective bY asking the student for another example of an object
having motion energy.

ore
13

Predits the effect of increasing the inPut work on a spinigig.

The student applies the concept that increasing the input work on a spinigig will
increase t hO speed of its rotation if the number of disks remains the same.

Student Action.:, Isponding to the elkitthat increasing the input work on a spini-
gig will increase the speed of its rotation.

Performance Check A: Set in the roller bearing blocks, you have a 4-disk spinigig*
with a string wrapped around its axle, Attached to the string is one sinker that can
fall 1 meter and cause the spinigig to spin. What effect woukl adding more sinkers
have on the spinigig's speed of rotation?

'Remediation: (1) Suggest that the student review Activities 9-4 and 9-5. efer him
to Table 9-2 and Figure 9-2 in which input work and speed are compared. 2) Check
his responses to questions 9-9, 9-10, and 9-12.

ore
14

Calculates rotational speed.

The student applies the rule that the speed or a rotating object' may be dalculated by
dividing the number of revolutions by the time taken in making them.

Student Action: Reporting his calculation of the turns per second from the given
data, within the range of a 10% error.

A: 0.5 turns per second
B: 0.5 turns per se.cond
C: 0.2 turns per second

Performance Check.A: Suppose your spinigig turns 5 times in 10 seconds. What is
its speed in turns per second? Show your calcuhitions onyoid paper-.

Remediation: I ) Suggest that the student study page 101 where he is shown how
to calculate the speed of the spinigig. (2) Check the calculations for speed in Table5
9-2 and 9-4. (3) Reassess, using an alternate check.



Interprets a graph of curvewith a positive increasing Slope.

The student applies the concept that graph of a-curved best-fit line that slopes up-
ward to the right shows that an, increase M one variable 14 related to an increase in
the other variable but not at the same rate of change.

Student Action:' Resp nding to the effect that the number of specimens increases
but at a reduced rate aS t le number of years increases.

Performance Check A: What does the curved line on the grid' tell you about the fish
popUlation in the lake? (Hint: How does the change in the fish population between
the 5th and 6th years compare with the change between the 1st and 2nd years?)

1

1 2 3 4 5

YEARS

Remediation: ( 1) A similar slope occurs in the graph of the relationship between
inpu t work and speed in Figure 9-2, page 102. Check the student's responses toe
questions 9-9, 9-10, and 9-12. ( 2) Have the student examine several points op the
graph in Figure 9-2 of his Student Record B004. (3) Ex'cursion 18 gives a brief but
helpful summaryof the kinds of relationships shown by different graphs.

6 7

OR

Names the unit for reporting the speed of a rotating object.

The-student recalls that units for reporting the speed of a rotating object are ex-
pressed 4s turas or rotations or revolutions per time qnit.

.

Student Actiop: Responding with the unit for reporting the speed in one of these
three forms: turns per time unit, rotations per time unit, or revolutions per time
unit.

Performance Check A.: Name the unit used to 'report' the speed of a spinning,object
such as a spinigig:

Remediation: 1) Refer the student to Tables 9-2 and 9-3, where he calculated the
speed of the spinigig. Ask him which variables.determine speed mid what the units
for these variables are. (2) Ilow do you combine these variables (units) to determine
speed? The first paragraph oh page 10.1. shows how the variables and units 're com-
bined through division to calculate speed.

04
ore
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440,

Graphs data by drawing a best-fit line.

The _student applies the procedure for plotting coordinates on a grid and drawing-a
best-fit curVed line.

Student Action: Plotting the coordinate and drawing a hest-fit line that .passes
through or near the points.

A, B, and C: The student's graph should have the gyneral shape shown below.

(./)

8
w

.1 1")

Li. 2

tz 3

0
cr ROCKET SPEED (mi/min)

Special Preparation: You will need to) have available either appropriate grid paper
or duplicated grids, labeled likel he one below.

Teacher's Note: Note that simpler, but similar, performai coe is required in Perform-
ance Check 02-Core-7:

Performance Chec k A: Get some graph paper, drawa pair of axes, and label them as
shown below. Use your grid and the. table. below to plot rocket speed against fuel
used. Draw a best:fit line for the plotted points.

Rocket Speed.Per MI-of Fuel .

/Speed
, (in/sec)

Fuel
(ml/sec)

) 13_

4 .18
6 1)......

8 15

10 26
12 28
14 )9

16 30
18 30 .

48
44

(7, 40

36

O 32

v) 28
.J 24

20

1 16
12

0
cc 8

4

/IS

0 2 4 6 8 10 12 14 16 1,8. 20
ROCKET SPEED (m/sec)

Remediation.: ( 1 ) If the stUdent has trouble makinpa graph, refer hini,to Excursions
4 and 5... If his problem is making a best-fit line, suggest he du Excursion 5. (2) The
.student should have plotkd a best-fit curved line from a table fn Figures 9-2 and
.9-3 on pages 102 and 104. Check these graphs, and discuss the way they are con:
st meted.

1



Interprets a negatively sloped cur* line of graphed variables.

the student applies tlie concept that a curved, best-fit-line that slopes downward to
the right shows that an increase in one variable is related to a decrease in the other
variable, but not at a cOnstant rate.

Student Action: Responding to the 'effect that a curved line that:slopes downward
to the right shows that an increase in one variable is relatvd to a decrease in the other

variable, but not at a constant rate.

Performance Check. A: What two things does the best-fit curved line on the grid be-
low telt you ahou.t the Magnet?

DISTANCE (in,cm)'''

Remedigion: ( ) Check Figure 9-3 in the Student Retard Book. That graph shows
the same relationship between mass and speed as does the relationship between the
variables above. Discuss the 1.4t,raph in Figure 9-3 with the stmknt. (2) This relation-
shiRis also graphed in Excursion X. If the student has dime that Excursion, the graph
on page 322 can also be used for discussion.

04
ore

1 Fliis

Describes the effect of increasing the pass of a rotating object when the input ener-
gy remains constant. _n

'Hie student applies the concept that the speed of a rotating body decreases if its
_

mass is increased and its input energy is held constant.

Student Action: Responding to the effect that th@ speed would decrease if the ma,ss
were increased and the inpa-energy were held constant.



Performance Check A: A spinigig with 2 disks and a string wrapped around itS axle
is set into the roller skate wheels and placed on the traqk. 'Attached-to the string is
one sinker that can fall one meter and cause the spinigig to spin. What effect would
increasing the number of disks on the spinig,ig have on its speed of rotation?

1111111.

Remediation: (1) Suggest that the student review Activity .9-6, page 103, in which
he changed the mass of the spinigig and held the input energy constant. Table 9-3-
and the graph. in. Figure 9-3 also show this relationship..(2).Cheek Figure 973 in the
Student Record'Book and discuss this graphic reprecentation with him if necessary.

04
Cor
2

Deeines Mass.

The student recalls the definition that mass is the:quantity of matter in an object.

Student Action: Responding thin mass is the-quantity of matter in an object.

Teacher's Note: (1,)Mas,y slipuld not be defined' as a type of Force.
responds that mass is what causes Ai object Ito take up space and
not yrong. The 1SCS definition, howeN;er, focuses on the, matter
object to oxhibit those properties.

(2) If the student °
have weighi, he is
which causes the

Performance Check A: DeTine mass.. (Hint: Consider how it is used in the following
sentence.)- Debbie compared the mass of the sinkers withlhe mass of the golf ball

.

and !ojjuL4tiey.were equal.

Remediation: (1) Refe'r the 'student to the introduction to mass on page 98. (2)
Ekeursion .15, whickshows a distinction between' mass and weight, may be tvneficial
forthe cuiious.Mudent, if time permits. (3) Ask the student to check his,response to
Sell-Evaluation Check 91 2*. (4) Reassessment will be made at a later date.

.

Names .the kind of energy required to increase the.gravitational potential energy of
an object. .

The student recalls that in certain situations kinetic, or motion energy, must be
applied to an object to in,crease its potential energy.

1

Student Action: Rem)onding to the, effect .t hat inotidn energy was applied to in-
crease the object's gravitatidnal potential energy.

;

Performance Check A: A tow truck's winch -lifted A car from the road. The car
gained potential energy. 'What kind of energy did the wiriell apply to the car?

Remediation: DiscuSs Activity 9-3, plio. 96,, with the student. As he turned.the
spinigig 'and lifted the sinker,' what kind of energY did the,sinker gain? What did lie
have to do'to the spinigig in order for the sinker, to gain potential energy? Wh
kind,of energy did he apply' to the spinigig and in.turn to the sinktr? t.

1/4

t.S
9

4



Names the forms of energy, involved as an object chiinges position.

The student classifies an object's energy as potential energy when Ow object is sus-
Pended, as motion (or kinetic) energy when the object is falling, and the force acting
On the objeclasgravitit, or weight. .

Student Action.; Responding "potential energy". for the suspended object, "kinetic
energy" or "motion energy" for the falling object, and "gravity" or "weight?' for the
force acting to change the energy.

Performance Check A: -I
t What kind.of .energy does a large rock have when it is held tWenty feet
above the ground .by a rope?
2. If the rope is cut and the rock falls, its energy changes. What kind of
energy is it clianged to?
3. What force acts upon the rock to change the energy alter the rope is cut?

Remediation: ) Does the student know what potential eiergy is? Have him re-
view page 86, where it is introduced. Also check his response to question 9-21. (2)-
If the student has difficulty understandin4 motion energy, discuss with him Activity .

9-3 on page 46. Check his answer to qbestion 9=19. Discuss Activity 9-7.on page
106 if difficulty lies with (1) and (2). (3) Ask lice student what happened to the
object in his performance check (a rock, an elevator; or a bale of eotton).when the
support was cut. Wharforce causes objects tc# fall? What force was it, then, which
acted upon the object under consideration to change its energy?

ore
22

Names the input energy supplier and the output energy receiVer.

Tlie student classifies the supplier of the input energy to a sYstem and the re eiver of
the output 'energy 11-qm that :syst.e.m.

Student Action: Responding by correctly naming both the suII put energy
and the receiver of output energy.

A: 1. the, man, 2. the rocks
B: I. the man, 2. the post
e: I. the boy, 2. the shell

Performance Check A: Look at the diagram below. A Steel ball is dropped on rOks
to crush tlfem. The ball is lifted to a height of; ten feet above the rocks by' a mvn
using a pulley.

1. Name t hp -supplier of input energy,to the system,
2.. Nainu the receiver of output energy from the system.

I.

4'

9 7
(('ontinued)

4
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1'

It

Alf

Man

Pulley

Steel ball '

Rocks

Remediation: (1) Suggest that the student review Figures 9-4 and 9-5 on pages 104

and 105, and* the related -paragraphs. They ptovide a good review of energy suppliers
and receivers as related to the activities in Chapter 9. (2) Figure 8-2 on page 90 can

also be discussed.. (3) Reassess, using an alternate check.

Describes a method for measuring the motion energy of an object..
,t

The student applies the concept that the energy, of a moving objed can be quanti'fied
by measuring the work that it does on another object.

Student Action: 1*.spo,ndins to the effect that the measurement of the energy of a
moving object is the meagurentent of how much work the-object can dO.

;Performance Cheek A: Whenyour hand moves, it has energy. It can Iceat -on a bongo

drum.. flow could-you measure the energy of A moving hand as it strikes.the drum?

Remediation: ( ) Sugge.st that the student review pages 105 and 106 oic"Meastirjng
Motion Energy." Dispss this with him. Check his responses to queStions 6and
9-17. 12) Activity 9-7 can also be discussed.. (flow was the energy of the moving ob-

,ject measured here?)



Calculates the motiouenergy ()Ian object from the work it can do.

The student applies the concept that the measure of the motion energy of a movirig
object is determined by measuring the work that the moving object does on some
other object.

Student Action: Reporting to the nearest newtonmeter the work that the moving
object does on another object.

A: 7 N.m"
B: 50.4 N.m
C: 67.2 N-in

Performance Check A: The force required to slide a brick on the sidewalk is 3.5
newtons, Bob threw a basebalkit the brick and caused the brick to .slide 2.0 meters.
If all the inotion energy of the baseball was giiren -to the brick, how much motion
energy did the baseball have?,

,Remediation: ( ) See the Remediation for 01-Core-24. (2) Check the student's re-
sponse to question 9-20 on page 107. Ask the student how he calculated his answer.

4
ore
25

Recognizes labeling errors for energy suppliers and receivers. /

The student classihes on a diagram of a sy'stem the energy receiver as the object
upon which work is being done or whose motion is being altered by another Object
and an energy supplier as the object which is doing work on another object or alter-
ing its motion.

Student Actioti: Selecting the incorrectly labeled energy suppliers and energy re-
ceivers.

A: 2, 7, 4, 9, and no others
B: 6, 3, 8, and no others
C: 3, 4, 9, 10. and no others

Performance Check in the drawings below, arrows correctly show the direction
in which five spinigigs are moving. However, some of the labels are incorrea List
the number of each of the incorrect lgbels.

4

p.

(Continued)
.

Core



1 2, 3

a

4 . 5

Energy receiver Energy supplier Energy receiver Energy receiver Energy supplier

Energy supplier

6

Energy receiver

7

Energy supplier

8

Energy supplier

9

Energy receiver

10

Remediation: (1).A discussion of, Activity 9-3, page 90,.in.terms of energy suppliers
and receivers would be beneficial. (2) Figure 9-1 should then be referred to. (3) An
alternate cheCk can be used for reaSsessment, if necessary:

..

Describes the effect on mass and weight of changing an object's location.
I

The student applies the concepts that while the weight of an objec:t is dependent
urvn its location, its mass not.

'Student Action: aging that in changing its position, the mass of the ball would not
change, that its weight would decrease, and that an object's mass is simply the amount
of matter in it, whereas itsWeight depends on its mass and the local force of gravity.

Performance.Check A: lo is thq moon of the planet Jupiter. It is larger than earth's
moon. Tlw force of gravity on a I kg mass on lo is about 1..78 newtons. On earth,
it is about 9.8 newtons.

I. If a golf ball were taken'from the earth to lo, would its mass change?

2. What would happen to its weight? 41,

3. 1-low did you know the 4nsweis to give?

,?0 0 e-, I



., r
, .pemediation: ( I ) Suggest that the student review Excursion 15, especially page 372:

(2) Check histresponses to questions 15-12 through 15-15. (3) Discuss.with him how
. .

mass and weight differ.

Describes how the mass of an object is related to its location.

The student applies the concepts that an objct's mass is a measure of the amount of
matter it contains and is independent of its location.

..64 Student Action: Responding that the mass did nOt change and that since mass is the
amount of matter in an object, it would not 'change when the object is moved.

Performance Check A: One of the astronauts took a golf ball to the nfoon.
I. Did the mass of th i. golf ball change during the trip'?
2. What have you learned about mass that supports your answer?

Remediation: Ilave the student review Exeursion 15. ( 2) A brief discussion of
what the student learned about mass may be necessary. (3) Check his responses to
questions 15-14 and 15-15 on page 372.

04
Exc
15

2.

Selects the miiin contributions of early scii;ntists to science today.
4.

The student classifies science as a creative activity productive of ideas and scientists
as builders on the ideas of their predecessors.

Student Action: SelectiiT the responses indicating that the scientists studied con-
tributed mew ideas and that scientists bu lId upon the ideas of their predecessors.

A: I . 1), 2. c
'B: I . a, 2. b
C: 1. c, 2:(.1

'PerforMance Chack AnsWer both I tnd 2 below by 'selecting the letter that best
0--completes the sentence in each case.

1. Fxcursion 16, "Forerunners of Space 'Fravel," tells how eleven men who
lived from 400 13.C. to 1725 A.D. devehped ideas abolit astronomOne
thing that all of these men did was

a, invent instruments to measure Or observe with.
ft contribute new ideo.
c. make maps of the earth or planets.
d. build rockets or spaceships.

2. Newton said, "If I have seen further than other men, it is because I have
stood on the shoulders of giants." IN meant that

a. he was a very modest man and didn't want praise.
b. he was short higiself but could see farther wlin someone held him
c. he had the advanthge of others' ideiis and could improve and advance
t hem.
d. he could explain the gravity 'that holds stars in galaxies because the
.o( hers couldn't see outside the solar ss 911.

4. I

-4.

04
Exc

16
1



Remediation: (1) A brief discussion of Excursion 16 would IN beneficial. What do
these eleven great men have in. common? Is there evidence that their:work. was
buik on the work of others? (2) If necessary, Newton's quote on page 377 can be
specifically examined in this discussion to help the student decide what Newton
meant.

Ex
1 7
1

I

Matches statements of kinds of relationships between variables with linear and curved-
line graphs.

The student classifies the relationship betwtien the variables in linear and simple
curve graphs.

Student Action: Matching each graph to' the statement which describes best the
relationship it depicts.

'A:.1. a, 2. c, 3. b, 4. d
B: 1. C, 2. b, 3. d, 4. a
t: I. c, 2. b, 3.-a, 4. d

Performance Check A: Each of the following four statements .slescribes a relation-
ship between the variables age and weight. Beside the numbee of each statement,
record .the letter.of the graph below which shows the same relationship.

1. As age increases, weight increases at a constant rate. -

2. As age increases, weight decreases at a changing rate.
r3. As age increases, weight dee eases at a constant rate.

4. As age increases, weight incr)ises at a changing rate.

Graph a
10

Graph b
10"

AGE 10 0 ( AGE 10

Graph c
10

0

0 , AGE 10

,

Graph d
10

I.

,0 AGE 10



Remediation: ( 1) Have the student review Excursion 17. (2) It wo.uld be helpful
to discuss each graph with the stutnt.. Slightly different values can be assigned to
specific points on the graphs. By comparing the relative coordinates of these (hif-
ferent points, the student can classify the relationship. ,(3) Urge the student to do
Excursion 18, which provides a summary of the different relationships. ExcursiOn
18 also refers to specific graphs in the text which depict Och relationship.

Matches statemen ts of the relationship between variables with the graphs they illus-
trate.

The student clasifies linear graphs by matching them with statements of the rela-
tionship of the two variables plotted.

Student Action: Matching the appropriate graph with each of the four statements.
A: I. b, 2. c, 3. b, 4. a
B: 1. b, 2. c, 3, a, 4. b
C: I. c, 2. b, 3. a, 4. a

Performance Check A: After the number of 'each of the following four statements,
write the letter of the graph that illustrates the relationship described in the state-

,
ment. You pay use the letter of a graph more than once.

I. When weight increases at a constant rate, speed decreases at a constant
ra te.

2. When weight increases at a constant rate, speed is not changed.
3. When weight decreases at a constant rate, speed increases at a constant
ra te.

4. When weight incileases at a constant rate, speed increases at a constant
rate,

Graph a
10

0 WE IG 14T

Graph b
10

0

10 0

Vg

WEIGHT 10

Graph c
10

4
Exc

18
1

4

,

WEIGHT 10



,
.Remediation: ( I It would he helpful to have a discussion with the student in which
you assign slightly different values to.the.points on the graph. By comparing the
relative coordinates of these different points, the student can classify the relation-
ship., (2),Both Excursion 1.7 and a review of Excursion 18 will-be beneficial fOr the
student.

Z,7

Calculates kinetic energy from data.

The student applies the formula KE lAms-
/ to calculate the differenee, in energy

between two Moving objects.

Student Action: Showing his calculationsof the specified kineticAergy of the two
. objects and rerortihg the difference between their 'IKE, (10%), and selecting the ob-
ject which has more energy.

A: 1. KE beach ball = 1/2 X 15 X 32 = 67.5 N1.m, KCexercise ball = 1/2 X 2 X.

15-:= 225 N1.m, KE difference = 225 N.m- 67.5 NI.ni = 157.5 NI.in
2. The exercise. ball
B: I. KE object A = 1/2 X 3 X 7- = 73.5 N1-rn, KE object B = 1/2 X 15 X 32=
07.5 N.m, KE difference = 73.5 Nm - 67.5-NI-m = 6.0 m .

2. Object A
C: I. KE wagon one = 1/2 X 40 X 102 = 2000 N.m, KE_ wagon two = 1/2 X 10.
X 402 = 8000 11-in, KE difference = 8000 1s/in - 000 Nm = 6000 N.in
2. wagon fwo

.Performance Check A: A beach ball with water in it has a mass of 15 kg. It has been
tossed at a speed of ) meters per second and is traveling toward you. At the same
time a 2 kg exercise ballt. is thrown toward you at 15 meters per second speed. Use
the formula KE = 1/2ms- to answer the following questions..Your answers will be in
newton-meters..

I. What is the difference.in the energy of the two moving objects? Show
your calculations..
2. Which'ball woultI be more difficult to stop?

Remediation: ( I ) If the studenj has forgotten how to use the-formnla for Kb,* have
him review pao 385 of Excursion 19. Check questions 19-1 , 19-5, and 19-6 on
pages 386 and 387. (2) If he understands Reniediation ( ) but 'has a. problem deter-
mining the difference between the two K.E.1s, you may discuss this with him. (3)-
A discussion as to why one object might be more difficult to stop may be imperative
if the student had difficult.), with the response.- (4) Reassess, using .an alternate
the CI.

'
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Chapters 10 and 11 '

Excursions 20 thru 22 _

Performance Check

' Summary Table

Objective Number Objective Description .
. .

.. .

05-Core-1 Names the kind of energy acqUired by a stretched elastic object

05-Coge.-.2 Recognizes the relationship of the variables involved in work

,

05-Core-3 .

.

...,_
..

CalculAtas potential energy in newton.meters .

.

,t
05-Core-4 Definei kinetic energy operationally

05-Core-5 Describes a way to detect kinetic energy
.- (

05-Core-6

.
.

Describes a way to measure kinetic energy

05-Core-7 Selects the conditions of maximum kinetic and potential energies of an elastic.object

05-Core-8 Selectethe net amoot of two forces acting on an'object and its direction

05-Core-9

_

Recognizes'changes in the speed of a water-clock cart from a water-drop record
, .

'05-Core-10
. i

.
Names the force that causes objects t4oll down inclines naturally

..
. .

1

05,Core-11. .

. .
. .

Names the force which causes rolling objects to slow down, .

,
05-Core-12. .

Names the force which reduces useful output energy
.

05-Core-13 Compares amounts of input work with amounts of output work . .

05-Core-14

,

Relates friction to temperature change
.

,

r-

05-Core-15

.
Lists several forms of energy

05-Core-10..,1

.. I
Selects relative amounts of potential and kinetic energy

05-Core- 17

. .

Describes a procedure for detecting and, measuring light energy

05-Core-18 . s,
.,,

Explains how light can be shown`doing work
h

t '
,r

0,4
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Objective Number
.

,

Objective Description
.

. .

. 4..)

05-Core-19
4.

Selects the form Of energy which moves the
,

squid in a palm g ass ,

.

> -

05-çore-20
r'. ,..1 1

Gives examples of electrical energy's besng changed into kinetic,energy-",

.. 05-Core-21
.

Labels the energy conversions of potential energy to kinetic en gy and kinetic energy,t

.
potential energy

..,

05-Core-22
. . ...

Recognizes the characteristics of, energy . 6 d

5
' e

05-Core-23 ,

-

Names input and output forms of energy . .

05-Core-24

.

Gives examples of energy conversion
.

' .

,
,

1

.

.

05-Exc 20-1 Calculates the speed of a water-clock.cart . .

.

.

,

.

05-Exc 21-1 Uses circumference and time of motion to calculate speed
. ,, ,

4. .

,

05-Exc 22-1
4

Selects the variables whsch determine momentum

.01-C6re-7 R
I._

,.

MatChes terms system, subsystem, arid component to definitions

.,

01.-Core-14 thru 17R (Arithmetic skills)
,.

.

...

01-Core-18 thtu 22R (Student's responsibilities) .

.

03-Core-6R Defines work operationally

03-Core-13R p between work and systemsRecognizes the relationshiA

. .

03-Core-j2R Names the force resisting sliding objectl
,

04-Core-2R Defines potential energy
c

04-Core-3R Selects quamities for calculating change in potential energy
:_

. . .

,

I
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05
Core

A

Names the kind of energy acquired by a stretched elastic object.

The student 'classifies the energy acquired bSr arr elastic objett when it has been
stretched as potential energy.

Student Action: Respondiug "p4itial energy."

Performance Check A: When a rubber band has been stretched, 'what kind of energy
does.it have? "

Remediation: (1 ) Docs the student know what potential energy is? If not, refer him
to page 86. (2) Does it take a force to stretch a rubber band, a spring, or a piece of
elastic? Does this force act through a distance? Does this work give it energy? What
kind of energy is it given?

Recognizes the relationship of the variables involved in work.

The student applies to two cases the concept thi,it because work is the product of
the force acting and the distance through which it acts, work done is dependent on
the size. of both variables, not just one of the two.

studervAction: Responding affirmatively and stating the effect of the concept.

Performance Check A:
0

Tr411 I
_

Trial 2

Average of force of blade
,

8.7 N 7.4 N

Distance blade tip moved 0,019 m 0.046 m

Work done on cart
,. 0.141 N.m q.321 Nin

Brent used his force measurer as the input work supplier to his miiter-elock cart.
When he reviewed his data, he noticed thtkt in Trial 1 he had used a larger force than
in Triak2. But he had done less work on the cart, Could this be true? Explain your
answer.

Remediation: (1 ) Ask the ede n t whether he would rather be hit by ,a Volkswagen
or a Cadillac and why (massT. Then ask if it makes a difference to know a second
variable that the, Cadillac is going 2 mph and tlie Volkswagen is going 60 mph.
(2) Ask him what two variables affect work. Discuss these variables with him. What
must you do with these variables to calculate work? 13) Use the table in the item to
discuss relative amounts of force and distanCe and tow they relate to work: If you
increase the force but decrease the distance, Will work always increase, decrease, or
.itay the same? Is work, then, dependent only on fbree, or on both force and dis-

.' tance!

r .

4,-



Calculates potential energy in newton.meters.

The student applies the rulethat if a variable force acts through a distance, the po-
tential energy may be calculated by multiplying the average of the initial and the
final force amounts by the 4istance through which the force acts.

,

Student Actioit' Calculating the energy and reporting it within the raw of a 10%
error.

A: 0.24 newtometers (±0.02 Nnt)
B: 0.36 newton.meters (±0.04 N.rn)
C: 0.21 newtowineters (±0.02 Nm)

10
Peiformance Check A: Jan brought a toy cannon to class. He found it took 1.5
newtons of force to start to compress the spring in the cannon,.and the forcehad to
be increased to 6:5 newtons to compress the spring completely. The distance the front
of the spring moves when released is 0.06 tn. What is the yotential energy of the
spring when fully compressed?'

Remediation: (1 ) Does the student knoW how to measure potential energy? If not,
refer him to the bottonwf .pate ,89 and to his response to Self-Evaluation Check

10-2, parts b and c. (2) If he doesn't remember that he must find the average force,
suggest that- he review page 114. Check his responses to questions 10-9, 10:10,
10-11, and 10-12. (4) Reassess, using an alternate check.

ore
3

A

Defines kinetic energy operationally.

The Mudd( generates an operational definitio'n for kinetic energy which include's
detection of KE by observing movement of an obj&t or a change in the position'of
a reference point On the object ane.the measurement or KE by Measuring the
amount of work the moving object can'do on some other object.

Student Action: Stating in effect that he would detect the movement of an object -
by 'observing the change in its position from a reference point *and that he would

easure the amount of work the Tying object can do on some other object. The
ma hematical statemcnt KE = y2ins- is also an acceptable answer l'or describing how

it can be measured.

Performance-Check A: Give an operational definition of kinetic Y.

.-

Remediation:.6(1),,If the student cannot oPerationally define kit ,tic enore, suggest.
that he review pages 105 through 107 on "Measuring Motion Ener,gy.." .Check his
response to questions 9-16, 9-17, and 9- 20: (2) Also, check his.-raPonse to question

A discussion on how the student ipeasured the.kihetic energy of the cart
.

may be necessary. (3) If the student has done Excursion 19, you may wish to refer

him to this mathematical relationship for kinetic energy.

5
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05. Describes a way to detect krietic energy.

The student applies the definition that kinetic energy is the energy of mOtion of an.
coreobject.

Student Action: Stating that its presence can be determined by obse ing motion or

5
a changeiin the position of the object.

, Performance Check A: A motor is connected to a battery. How can you tell if the
motor has kinetic energy?

Remediation: (1) Ask the student to operationally define kinetic energy. If the stu-
dent cannot do this, see the Remediation for 05-Core-4. (2) If the student cannot
relate the operational definition for kinetic energy to the specific situation, a discus-
sion may be beneficial.

05 Describes a way to measure kinetic energy.

The student applies the concept that the energy of a moving object can be m asured
by determining how much work it can do.

Student Action: Stating that he would measure the amount of work the object
does. The mathematical statement KE = Ihms2 is also acceptable.

Performance Check A: What would you do to measure the amount-of kinetic energy
a moving cart has?

Remediation: See the Remediation for 05-Core-4.

7
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Selects the conditions of maximum kinetic and pOtential energies of an elastic ob-
ject.

The student applies the concept that the potential energy of an elastic object w.hen
bent-within the range of its elasticity has the greatest potential energy when bent to
its limit and the greatest kinetic energy when released from that .point and observed
at its positipn of least tension.

9tudent Action: Selecting the letter of the position of greatest tension as the posi-
tion of greatest potential energy and after release the letter of' the position of least
tension as that of the greatest kinetic energy.

A, B, and C: . 1., E, 2. A

Performance Check A: Study the diagr4m below. Jean pulled the blade of her force
measurer all the- way back to position E and released it.

1. Identify by letter the position at which the potential energy of the blade
was the greatest. .

2. Identify by letter the position at which the kinetic (motion) energy stf the
blade was the greatest..

4
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!Remediation: (1) If the student missed part 1, discuss Table 10-1, page 117, with
'him. Compare Thal 1 and Trial 2. In which case is the potential energy of,the blade
the greatest? Where was the force measurer pin when potential energy was greatest,

at position 2 or position 3? Therefore where wathe potential energy_ be the great-
est in the present case? (2) If the student missed part 2, discuss Figure. 1.0-2, page
116, with him. When was the motion energy of the cart the greatest in this figure?
Why? When, therefore, Will the kinetic energy be the greatest in the present case?
(3) You may want to ask the student to reevaluate his responses to Self-Evaluation
Checks 10-3 and 10-4. (4) Reassess, using an alternate check.

. 4

SW

Selects the net amount of two forces acting on an object and its direction'.

The student generates a sokition to a problem which 'Combines determining the
amount of nt force acting and determining the direction of movemeht when two
unequal opposing forces are involved, which agrees with the concepts that when,two
opposing forces are acting on an object, any movement will be in the direction of the
larger force and its amount is deterinthed b)i the difference between the two.

,

Student Action: Selecting the direction of the force and the amount of net force.

A: 1. X to Y, 2. 2.1 N
B: 1. N to M, 2. 2.5 N,
C: 1. D to 2. 1.4 N .

Performance Check A: An object at X weighs 3.7 N. A second object at Z weighs

5.8 N.
I. Which of the following states the direction of movement: X to Y or Z to

Y?
2. Which Of the following correctly states the amoutit of force acting to pro-
duce the motion: 9.5 N, 2.1 N, or 21.5 N?

1
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Remediation: (1) Ask the student which object in the diagram weighs more.. In
which direction will the system move? (2) What is the difference between the
weights of the two objects? (Have the student set up a pulley system with unequal
weights and do the activity if he wishes to.) (3) Reassess, using an alternate check.

1-.1
Recognizes changes in the speed of a water-clock cart from a water- rop record.

The studen't classifies changes of speed and constant speed from a waterl-drop record
showing the motion of a cart with the position of the cart indicated at tegular inter-,
vals as follows: (1) the cart is Increasing in speed when the distance !between the
drops increases, (2) the cart is decreasing in speed when the distanCe between the
drdps decreases, and (3) thg cart is maintaining a' Constant speed when the distance
between the drops is constant.-

udent Action: Listing the appropriate intervals.
A: 1. Increasing from B to C; 2.
3. Constant from C o D
B: I. Increasing, from C to D; 2.
3. Constant from' B to C
C: I. Increasing from A
3. Constant from B to

Decreasing from A to B and D to E;

Decreasing from A to. B ndD to E;

Decreasing from D. to E;to .B and C .to D; 2.

Performance Check A: tOok at the record of the movement of a water-clock cart.
This record was made by a moving cart which dropped a drop of water every two
seconds..,

I. List the letters between which the cart's speed is increasing.
2. List the letters .betWifen Which the cart.'s speed is decreasing.
3. IAige letters between whicti the cart:§ speed is constante

;
,)



A
x X X x

D E

X x x X XXYX
I 7 v .
a 10 20 30 40 50 60 70 :80 90 100, 110

.
I DISTANCE (in cm).

Remediation: (1) Have 'the student review page 112, where he Was introduced tct
the ,water' Clock and its use. (2) Check his responses to questions 104,10-5,10-6,
and. 10-7 and review these answers with him if necessary. (3). Reasless, using an
alternate check.

Names the forpthat causes objects to roll, down inclines naturally. s

The student classifies gravity (weight) as the foee which gives motion to objects
that roll down inclines when neither pushed nor pulled by a foree other than giavity.

Student Action: Responding that the force is gravity'or weight.

Performance Check A: Suppose you put a ball on an inclined plane and, release it
without pushing it. What force causes the ball to roll down the incline?

Remediation: Suggest that the student reView page 110 for a discussion of gravity.
What force causevany object to roll (fall) in a downward direction?

ore
10

Names the force which causes rolling objects to slow down.

A. The student classifies friction as the force that cakes a rolling object to slo down
and stop.

Student Action: Responding that the force.is friction.

Perfotmance Check A: What force causes a marble rolling across the floor to slow
down and stop'?

Remediation: (1) Have the student review page 68 of Chapter 7 where friction is

discussed. (2,) Friction acting on a non-self-powered object (specifically, the cart)
,is disct&ed on page 110.

05
ore
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NaMes the force which reduces useful output energy.

The student classifies frican as the force which reduces the useful output energy of .

an 'energy converter.

Student Action: Namini friction.as the force.

,
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Performance Check A:. An electric motor is an energy converter in which electrical
energy is' changed to useful output kinetic energy. 'When the 04.1tput. mechanical
energy is measured; however, it is always less than the input electrical energy. What
force is responsible for this decreas6?

Remediation: (1). Does the student know the difference between output and in`put
energy? If not, have him review Chapter 6, page 59. f2) If the student doesn't real-
ize that friction is the force which causes input work to be greater than output work,
have him review page 64, where this, concept,is introducea. Check his responses to
questions 6-25, 6-26, and 6-27. (3) Also check his res.konse to question 10-36 on
page 123. A Iliscussion can be centered around this response; focusing on why the
potential. energy of the spring blade was greater than the kinetic energy of the cart.

Compares an/bunts of input wOrk with amounts of output .work.
.r

The student applies the concept that input work on a system Is always greater than
output work in such a way that he selects a possible amount of output work and his
reason for choosing it.

Student Action: Selecting the lowest amount of outptit work and the letter of the
statement of the concept that input work on a system is always greater than output
work.

e A: 1.a, 2. c
B: 1. b, 2. a
C: 1.. c, 2.. a

Performance Check A:
1. Write the letter of the best choice to complete the following sentencg.
When 84 newton-meters of input work is done by a horse on a treadmill, the
treadmill might do

.a. 81.5 newton-meters of output work.
b. 84 newton-meters of output work.
c. 88.5 neWton-meters of output work.

2. Wrj.te the letter of the reason for your choice.
a. ttecailse the horse doesn't waste 'any energy
b. Because the treadmill saves work, as a. machine does
c. Because in a system input work is always greater than output work

Remediation: (1) Have the student review page 6.4 which introdutes the principle !

that input work is greateI: .than. output work. (2) A diicussion of Figures-10-2 and
10-3 and alsO Table 101 ,Tage 117, would be beneficial. Here Me student can corn-
pare input and output work directly and see their relationship.

.
. .

Relates frictionato temperatthe change.

The student applies the concept. that _energy used to 'overcome friction causes an
increase ih tempetiature.

,
4



Student Action: SelectiLl the term increase.

Perfdfmance Check A: -Choose the corr or to complete the following sentence.
"Hot-rod" Saxon always spins the wheekof his Corvette when he takes off from the
school parking lot. This causes the temperature of the tires to (increase, decrease,
stay the same).

Remediation: (1) Suggest that the stuae
*

review Activity 6-11, page 64. In This
'aCtivity, heat energy is first associated wit friction. (2) This concept is investigated
again on page 123. Neuss Figure 104 wI the student. What happens to the tem-
perature of a systeth in which there is a lot of fribtion?

Lists several forms of energy:
. _

The student recalls five .or more of the following fOrms of energy: hea, light, elec-
trieal, potential, kinetic (motion), mechanical, sound, chemical, atomic (nuclear),

;and magnetic.

Student Action:. Listing five or more of the following forms of energy: heat, light,
electrical, potential, motion (kinetic), mechanical, chemical, sound, atomic (nuclear),
magnetic.

Performance Check A: Energy occurs in many forms. List six of these forms.

Remediation: (1) Have the student review the activities in Chapter 11 in ternis of
the energy change which occurred in each activity. (2) Also suggest that he check
his response to Self-Evaluation Check 114. () Check the Past column of Table 11-1
to see that he has the correct energy change listed for each activity. This could ini-
tiate a good discussion on d4rent forrns of energy .in the Chapter. 11 activities.

ore
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Selects relative amounts of potential and kinetic energy.

The student applies the concept that an object which is lifted and dropped gains
.potential energy as it is lifted with kinetic energy, has maximum potential energy
and no kinetic .eneisy .at its maximum height, loses.Potential energy and gains kinet-
ic energy as it falls, and has no potential energy_and maximum kinetic ene:rgy when

it strikes the floor. .

Student Action: gl the number and...letter for each description which,indi-
cate the correct energy change.. I

A: 1 . a, x; 2..d y; 3. b, w; 4. c; z
B: 1. e, 'n; 2. 11,. o; 3. f, m; 4. g, p
C; I. a, O; 2. d, p; 3. b, n; 4. c,..m

,

`441



Performance Check A: Think of the changes in energy that occur in the following
situation. A box

.1. is lifted from tlui floor,
2. reaches its maximumIteight of 2 m and stops,
3. falls, and4. is about to stFor

each numbered ste abcive, select two things from the table below the letter
the floor.

(a,.b, c, or d). of the phrase which describes the potential energy of the box atthat
moinent and -.the letter (vi, x,y, or z) of the Phrase which describes the kinetic ener-
gy of the box at die same moment.

Potential Energy Kinetic Energy
-

a. gains potential energy
( b. loses. potential energy

c. loweSt potential energy
d: greatest potential energy

.--,

-

w. gains kinetic energy
x. receives input of kinetic energy
y. no kinetic energy
z. greatest kinetic energy

Remediation: (1) Be sure that the student has a clear understanding of potential
and kinetic energy. If a review is necessary, refer him to page 106 and discuss
Activity 9-7 in terms of potential and kinetic energy change. Also.review questions
19-19 through.19-22. (2) Figure 11-1, page 128, provides another area of discussion.
See if the student can tell you the potential and kinetic energy changes in the rising
and falling sinker. (3) Ask the student to review his answers to Self-Evaluation
Checks 10-4, 10-5, and 10-6.

Cor
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Describes^a procedure for detecting and measuring light energy. 1

The student generates-a procedure for detecting and measuring light energy.

Student Action: 'Stating in effect that light can be. detected by observing a reaction
which it' causes in some object such as the paddle wheel of a radiometer or the
needle of a light meter and with the notion, or an example of it, that the intensitY
of the light can be measured by determining the amount ()If movement.

Performance Check.A;;;Describe how you can tell if light energy is present in some
way besides seeingliie- light or an object which the light illuminates.. AlSo state what
you wguld need to do to measure the amonnt or intensity of the light.

Remediation: (1) Ask the student how light dij work in Chapter 1 1 'What,piece of
equipment showed light doing work? (2) Suggest, that the student use the
meter again and see if he can detect light energy. p Sug*t,that he use different inten-
sitio of light. (3) How can he prove.that light can do:work (by using a radiometer)?
How can he: measure the amount oiliiht? (What happens tb the Paddle wheel when
he changes the amount of light?) (4).Ask the stpdenit to check:his-response to. Self-

,

Evaluation Check 11-3.
.,

,



Explain, how light can be shOwn doing work.

The student applies the definition that work is eVidenced by a change f thq motion
or the position of something in order to detect light as a form of energy.

Student Action: Naming a light meter or radiometer and stjitiim that the motion
in the light detector caused by the light, like the motion of the paddles ota radio-
meter or the moyernent.of the needle of a light meter, indicates that work is done
by light.

Performance Check A: Stephanie agreed that light could light Up things and. take
them visible. She said light coUldn't do work, though, and that therefore it isn't
energy. Prove that Stephanie is wtong. Name an instrument which shows that light
is a form of energy. Tell how the instrument shows that work is being done.

Remedlation: .See the related Remediation for 05-Core-I 7.

5.
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Selects the form of energy which moves the liquid in a pahn glass.

The student classifies heat as the form of energy that causes liquid to move in a
palm glass.

Regular Supplies: I palm glass

Student Action:. Selecting "heat energy."
A: a

B: d

C: c

Performance Check A: Get a palm glass, and tilt it until all the liquid is in one of
the bulbs. Hold the' full bulb gently in your hand, as 'shown in the picture below.
Bc sure the cross tube is below the bulbs and'the empty bulb is higher. Choose the
correct answer below. What causes the liquid to move toward the .other bujb?

a. Heat energy
b. Light energy
c. Rressure
d. Gravity

CAUTION: HOLD GENTLY

/ 05
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Remediation: (1) Refer the student toActivity 11-1, page 132, in which he used
the palm glass. (2) gho'çk his responses to questions 11-18 through 11-20 and dis-
cuss this activity with shim if necessary.

Gives examples df electrical energy'S being changed into kinetic energy.

The student applies the concept that electrical energy can be changed into kinetic
energy by giving examples t9 illustrate it.

1

Student Action": Stating two 'examples .in which electricity is used to 'operate an
electrical device' in whicll an obiect or part of it gains kinetic energy.

Performance Check A: ,iye two examPles whi, show that electrical energy 'can be
changed into kinetic,ener6.

-Remediation: (1) By discussion, be certain that the student underStands what elec-
tqcal energy and kinetid (motion) energy are. (2) If the student has no difficulty
With (1), he is probably hAving trouble.thinking of examples. Use the example of an
electric motor to show thlis type of energy cOnversion. See if he can identify other.
examples of motion, re:tsulting from an Object being supplied with electricity. .

05 Labels the energy conversions of potential energy to kinetic energy and kinetic
energy to,potentiatenevy.1,

. a.
-,

C The student `classifies a situation as involving an energy conversion from potential0 to kinetic if an object gains motion because of a change in its position or frail
.,., kinetic to potential if energy of motion is lost to change the position of an object so
,

21
that it can.release energy or as involving neither if there is no change..

Student Action: Responding with the letter representing the first stage of the ener-
gy conversion, using P forlaotential, K for kinetic, and N for neither. '

A: I. P-K, 2. K-P, 3. P-K,4. K-P, 6: N
B: 1..K-P, 2. P-K, 3. 5. K-P, 6. N
C: 1. K-P, 2. P-K, 3. K-P., 4. P-K, 5. K-P, 6. N

Performance Check A: Read the following story. While working on Chapter 10,
Johnnie put nails into holes 1 and 3 of the force measurer and pushed the cart back
until the blade touched the nail in hole 3. (You may look at a force measurer if you
wish.) Then he obseryed the folldwing things.

I. The blade went forward (from hole 3 to hole I) puShing the cart.
2. The cart lifted the sinkers.
His partner stopped the cart, but it slipped.
3. The sinkers fell.
4. The cart slammed into the blade and pushed it back from hole 1
5. The cart went forward, raising the sinkers,.
6. The sinkers lay flat on the floor.

Beside the number of ,each Step, Write P-K if potential energy is being changed to
kinetic energy and K-P if kinetiVenergy is being changed to potential energy. Write
N if there is no change in the form of energy..
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Remediation: (1) If the student doesn't have a clear understanding of potential and
kinetic energy, see the Remediation for 05-Core-19.. (2) DiscusS with him the activ-
ity described in Chapter 10. Have.him turn to page 118 and discuss Activitielo-r 1, .

1 - 1 2; and 10-13. The pictorial-representation of the activity sttup, found ori page
1 l(), is beneficial for the student. Discuss energy thanges from potential energy to
kinetic epergy and from kinetic energy to potential energy in these activities and, if-
difficulties arise, refer back to the definitions of potential enorgy an kinetic .energy. fr
(3) Ask the student to reevaluate his response to Self-Evaluation Che 10-6..

Recbgnizes the characteristics of energy.
./

The student classifies_ the.gatements " ergy can exist in intua than one form,"
""Energy can be, transferred from, one system to anothelV and-"Energy can be 'con-

verted from one form to another" as clpfacteristics of en y.

Student Action: Selecting characteristics of energy.
A: a, d, and e
B: b, c, and d
C: a, c, and e

Performance Check A: Write the letters of all the statements that identify chara
teristics of energy: Energy can

a. be converted from one form to another.
b. be measured by speed times4distance.
c. be destroyed...

W d: exist in mare than one form.
e. be transferred from one system to another.

Remediation: (.1) Where the student missed correct features of energy, suggest that
he review the indicated activities.

rCorrett Feature i Suggested References for RevieW
.

Can be converted from one form
to another

..

Palm glass, radiometer, or nichrome
wire activities in Chapter 11, pages
131 and 132

Can exist in more than one form
s,

AOtivity 11-12 on page 133
( -

Can be transferred from one sYstem
1

to another '

. .

.

Use the example of the battery=charger
system and the battery-bulb system,
pages 129 and 130, to show energy be-
ing transferred between systems.

A

(2) Where the student chose incorrect features, review them with, him to be sure he
recognizes why"they are incorrect.

A

41,
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'Names input and output fOrms of energy.z. .

or
23

:

The student classifies electrical 'energy as the form of inpUlemoteiina three of the'
four .energy fOrms light, heat, sound,.tind kinetic energy.. as the output forms.
in a diagrani.

Stiklent ACtion: Respoiding that.,( I) electrical. energy is the form of input energy
and. (2) with three out of tour of the following forms of output energy: heat,-light,
sound, and kinetic (mechanical or motion)Tnergy,

Performance Check-A: Examine the diagram below. #

. I. State the form or forms of input encriisAim in'the diagram.
State the form or forms 'of output energy shown-in the diairam.'

Rernediation: ( ) If ihe student does not knov the form of input energy, ask him
what (.;omponeiltsupplies the energy for everything else. What form ocenei.gy does
it supply? (2) .1f the tudent was unable tO name the output.forms of energy, check .

Table 11.1, page f35, in which.he listed several energy clpnges. Also check ques.-
tions 11,15. 11-26, and 11- 27. Have hinv review t.he key:activities in Chapter I I to
find the forml of outInit eneig-Y which he missed. (3) Check the student's response 0,

to Self-Evaluation Ch ck 10-2a: (4) Reassess,t'using an alternate check.

Givesexamples t energy converters.

l'he student 'classifies devices inrolving different input and output forms of energy
by giving examples. of energy converters and the input aul output forms for each.

0
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Student Action: &Au three devices which perform energy cohversfons and the
input and output forms for each.

Performance Check A: In yur hob-4e, there are many things wech convert one
form of energy into another.

1. 'List three such energy converters found in your homes.
i 2. State tlie form of the input and the Ontpilt energy.for. each. 'For exam,;.
ple, light bulb: 'Input:energy 7 electrical; obtput energy heat and light.

..

Remediation: (1) If the student 'doesn'i know what an energy converter is, Cliscuss
.the term with him. (2) If he is unable to list the input and output forms of energy,
see 05-Core-23. (3) Reassess, by having hirn give you examples'of energy converters
sand the input' and,output forms of energy for each or by identifying the energy colt.
'vertets in Diagiums A, B, and C of Self-Evaluation Check '11-5.

Calculates the speed of a'water-elock cart.

The student applies. the rules for measuring the,average linear speed of a wafer-clock
cart by which the time interval between any two adjacent drops is calculated by
dividing the time forN drops by the number of time intervals (N - I) and the dis-
tance the cart .moves between two.adjacint 'drops is divided by the tiine interval so
obtained.

Student Action: Calculating and reporting the speed of the water-clock cart.
A: 6 cm/sec
B: 8 on/sec
C: 10 cm/sec

Performance Check A:. A 'water. clock drips 37 drops in 18'oseConds,. The water-
.' Olock wit leaves a trail of Water drops 3 cm apart. What is the speed. of Hy cart in

centimeters per secondl

Remediatiod: .( 1 ) Have the student review Excursion 20,' pages 392 through394.
Check Table 20-Cespecia1ly tile "Speed of Cart".column. The formula for calculat-
ing speed is slown on page 394.

5
Exc
20

1

Uses circumference and time of motion to calculate speed.

-.The student applies the rules for determining the speed in centimeters per second of
an- object around a disk in which he measures the circumference tif.the spinigig.disk
in met& to find the dittance traveled and divides that distance ..by the time in sec-.
onds. .

Regular Supplies: 1 spinigig di§k
50 cm string
1 meterstick

0.

1
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Student Action: Calculatitg and reporting the speed withirt the range of a 10% er-
,

A: 3.1 cm/sec (±0.3 crh/seC).
8: .7.3 cm/sec (±0.7 cm/sec)
C: .ti.3 cm/see (±V.) crn/sec) ,

i , ,
. . .

Performance Check A.: Pepito, an ISCS student, noticed. an ant yalking ardUnd the
circumference' of 4 spinigig disk which ,hung in the rack. -The timer' wis going, ko he
.timed the ant. it -took 14 se'conds fOr each trip. around. .How far did the ant walic in
one trip? ; At:What speed was irnioving? You may get a spinigig, 50 cm.of strink,...
and a meferstiCk to make whatever measureinents you need. Show your measure-'

.. merits and your c41dulations: Report your answer in centimeters per second.

ror.

Fiemediation: (1) Suggest that the student revieW" Eximrsion 21 in which he meas-
ured the sPeed of the cart in a circular path, noting page 402 especially. (2) Check
his response to questions 21-1.1, 21-12, and 21-13 on page 402. Figure 21-3 can be
used lor discussion of how to measure circular motion if a problem still"exists.
(3) FOr all,three forms of the performance checks, thesdistance around the' disk is ,

3.14 X 14 cm, or 44 cm. Niost students will get the 44 cm by direct measurement.
Check the student's Measurement or calculation.

Seleets'The variables Which determine momentum.

The. student classifies the 'speed ahd the mass of an Object as-the. variables which
determine momehtum. 4

mass and the speed of the obje,(it .4he variables

,..

Student Actions ..Selecting tbe
which deterthine morneirtum..

A: ,

B: b, d ..

C: i,b.

Performance Click A: The following tliings are-known about a rocket.
a. It has a- miAs of 1,800 mass uni4s.
b.. It has a thrust 'of 750,000
C, It has .a sp.ed ofk,17,506 miles per hour,

It Ink an acceleration ofi0 to 7,000 mph in 4.5 Sec.
',Write the letter oleack variable needed to calculate the rocket's momentum, -I

Remediation: (1) Suggest that the student 'review excursion 22. (2) CheckAues-
.,,

tions 22-14 and 22-15,_ page. 410, (3') Nies the student know what mominturn is?
Ask him° to operatiomilly .defthe 'Momentum. Refer him to page .410, and discuss
momentum and the variables involved,

r
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